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THE  DUTIES  OF  SCIENCE  EDUCATORS 

An  Editohiai, 


This  issue  of  Education  is  dis¬ 
tinctly  vocational.  Science  Edu¬ 
cation  is  rapidly  becoming  a  spe¬ 
cialty,  with  an  active  research  pro¬ 
gram,  responsible  supervision,  and  a 
personnel  of  broad  backgromid  and  ex¬ 
cellent  training.  Aspiring  to  future 
service  in  this  field,  students  may 
rightly  ask :  “What  do  science  educa¬ 
tors  do  ?” 

The  diverse  contributors  to  this 
issue  were  invited  to  explain  —  most 
concisely  —  their  daily  duties.  If 
some  of  the  articles  seem  distinctly 
personal,  it  was  by  direct  request. 
Others  are  written  in  an  impersonal 
style,  but  inferences  as  to  the  activities 
of  their  authors  are  easily  drawn. 

Each  contributor  wrote  in  a  proper 
spirit  of  humility.  None  wished  to 
set  himself  up  as  the  perfect  example 
of  a  science  educator — yet  none  apolo¬ 
gized  for  his  convictions  as  to  the  im¬ 
portance  of  his  job. 

Contributors  were  also  aske<l  to 
specify  the  program  of  training  that 
should  be  followed  by  a  young  teacher 
who  aspires  to  hold  a  similar  position. 
It  is  not  surprising  that  most  of  the 
suggestions  embody  qualifications  of 
character  and  temperament  as  well  as 
educational  credits.  Science  teaching 
has  always  been  a  challenge  to  per¬ 
sonality. 


One  most  illuminating  article  is 
missing  from  this  list  —  that  written 
by  a  true  prophet  The  teaching  of 
science  is  in  a  state  of  flux  that  per¬ 
plexes  even  the  oldest,  wisest  science 
educator  as  to  the  future.  The  words 
of  experimenters  are  more  welcome, 
however,  than  those  of  seers. 

The  most  significant  research  in  sci¬ 
ence  education  is  probably  that  which 
coordinates  science  with  all  its  contem- 
{>orary  subjects  in  a  broad  program  of 
experimentation  over  a  term  of  years. 
Two  notable  cooperative  five-year  stud¬ 
ies  of  “Thirty  Experimental  Schools’' 
are  current  examples:  that  of  Atlan¬ 
tic  and  Great  Lakes  States  guided  by 
the  Progressive  Education  Associa¬ 
tion;  that  of  the  Southeastern  and 
Gulf  States  sponsored  by  the  Southern 
Association  of  Colleges  and  Secondary 
Schools.  The  science  curriculum  is  in 
expert  hands  in  these  investigations-  - 
but  coordination  in  spirit  and  in  truth 
must  be  observed. 

The  individual  research  of  science 
teachers  is  not  to  be  discouraged.  In 
the  spirit  of  the  times,  however,  it  is 
likely  that  cooperative  efforts  may 
bear  more  fruit.  Science  teachers 
should  be  more  willing  to  work  with 
their  fellows  in  studies  by  their  Coun¬ 
ty  and  State  organizations.  Regional 
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science  studies — hitherto  few — should 
become  numerous,  significant,  publica¬ 
tion-worthy.  There  are  national  or¬ 
ganizations  of  science  teachers  that 
have  made  few  contributions  as  a 
group,  although  their  individual  mem¬ 
bers  are  professionally  creative.  Yet 
group  consciousness  and  cooperation 


are  characteristics  of  every  true  pro¬ 
fession. 

One  fact  stands  out  through  this  en¬ 
tire  issue  of  Education — Science  Edu¬ 
cation  offers  no  sinecures !  A  comple¬ 
mentary  fact  is  to  be  caught  by  care¬ 
ful  reading  —  there  is  joy  in  the 
working. 


*‘B9periettcc  in  teaching  $rienee  in  both  elementary  and  secondary  schools  is  desir¬ 
able.** — ('AHOON. 

Professor  Cahoon  is  Associate  Professor  of  Education  and  Science  Education,  Ohio 
State  University,  Columbus,  Ohio.  The  many  responsibilities  of  such  a  position  are 
clearly  set  forth  in  his  account  of  the  duties  assigned  to 

A  PROFESSOR  OF  SCIENCE  EDUCATION  IN  A 
STATE  UNIVERSITY 
G.  P.  Cahoon 


Every  tvorker  in  science  educa¬ 
tion  is  concerned  with  problems 
relating  to  the  experiences  of 
Iwys  and  girls  in  elementary  and  sec¬ 
ondary  schools.  While  professors  in 
colleges  and  universities,  in  this  as  well 
as  other  areas,  have  often  been  accused 
of  being  a  long  way  off  from  such 
problems,  their  activities  do  have  such 
pupil  experiences  as  the  focus.  Pro¬ 
fessors  of  science  education  are  essen¬ 
tially  concenied  with  the  problems  of 
the  nature  of  the  experiences  (includ¬ 
ing  content)  which  boys  and  girls 
should  have  so  as  to  achieve  desired 
outcomes ;  wuth  the  activities  of  teach¬ 
ers  in  guiding  these  pupil  experience's ; 
and  with  the  nature  of  the  program 
and  experiences  desirable  for  teachers 
in  such  pupil  guidance. 

GENERAL  RESPONSIBILITIES 

In  connection  with  the  three  main 
phases  of  school-pupil  experiences 
toward  desired  outcomes,  teaching  ac¬ 
tivities,  and  the  teacher-education  pro¬ 
gram  suggested  above,  a  professor  of 
science  education  is  concerned  largely 


w'ith  the  follo\ving  major  activities: 
(a)  Developing  and  putting  into  prac¬ 
tice  a  program;  (b)  supervising  and 
guiding  teachers;  (c)  teaching;  (d) 
reading,  wTiting,  and  research. 

PROGRAM  ACTIVITIES 

Before  one  can  plan  a  program  of 
teacher  education  in  the  science  area 
he  needs  to  have  a  rather  clear-cut 
frame  of  reference  or  philosophy.  The 
kind  of  experiences,  courses,  and  edu¬ 
cation  program  for  teachers  depends 
upon  a  number  of  inter-related  fac¬ 
tors,  such  as  the  place  of  the  school  in 
society,  the  nature  of  the  pupil  outr 
comes,  the  kinds  of  pupil  experiences, 
the  rTde  of  teacher  and  pupil  in  plan¬ 
ning,  the  relation  between  elementary 
and  secondary  school  science  educa¬ 
tion.  Upon  w'hat  one  decides  in  re¬ 
gard  to  those  and  similar  problems, 
depends  the  kinds  of  “training”  which 
teachers  of  science  in  his  institution 
will  have. 

It  is  not  so  diflScult  to  plan  what 
seems  to  be  a  desirable  program;  in 
putting  it  into  practice,  however,  one 
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frequently  encounters  obstacles.  There 
are  rules,  regulations,  habits,  estab¬ 
lished  practices,  mores,  inertia,  prece¬ 
dents,  prejudices,  policies,  politics, 
fears,  ambitions,  personalities,  inter¬ 
ests,  and  inter-relationships  which 
complicate  getting  a  program  under 
way.  These  may  be  tied  up  with  a 
variety  of  factors  in  connection  with 
the  State  Department  of  Education, 
the  legislature,  city  and  county  school 
administration,  teachers  federations, 
as  well  as  departments  and  colleges  of 
the  university. 

SUPERVISION  OF  STUDENT 
TEACHERS 

One  of  the  experiences  for  prospec¬ 
tive  teachers  usually  considered  most 
valuable  by  educators  and  students 
alike  is  that  variously  called  practice 
teaching,  student  teaching,  cadet  teach¬ 
ing,  or  supen’ised  teaching.  This  of- 
course  varies  in  its  administration 
with  the  different  institutions.  In 
many  state  universities  a  quarter  or 
semester  of  such  student  teaching  is 
required.  Some  institutions  provide  a 
so-called  training  school  or  demonstra¬ 
tion  school  where  most  or  all  of  stu¬ 
dent  teaching  is  done  under  the  direc¬ 
tion  and  guidance  of  selected  teachers. 
These  teachers  are  often  called  critic 
teachers  or  supervising  teachers.  In 
other  institutions  where  no  demonstra¬ 
tion  school  is  provided,  or  where  it  is 
inadequate  to  take  care  of  the  student 
teaching  load,  student  teachers  are 
placed  in  the  nearby  city  schools,  or 
in  those  of  surrounding  towns.  In  our 
own  institution  we  have  student  teach¬ 
ers  in  three  types  of  schools :  a  campus 
“experimental”  school  (University 
School) ;  the  public  schools  of  the  city 
(Columbus)  ;  and  in  the  schools  of 


small  nearby  towns  or  rural  districts. 
The  supervision  of  these  student  teach¬ 
ers  is  usually  one  of  the  important  re¬ 
sponsibilities  of  the  professor  of  sci¬ 
ence  education.  At  our  own  institu¬ 
tion  those  doing  student  teaching  in 
science  in  any  one  quarter  have  va¬ 
ried  from  about  5  to  15,  with  the  aver¬ 
age  in  recent  quarters  about  10.  Since 
here,  as  at  some  other  colleges  and  uni¬ 
versities,  the  supervisor  of  science 
teaching  is  also  the  supervisor  of 
mathematics  teaching,  the  total  num- 
l)er  of  student  teachers  with  whom  ho 
works  in  a  quarter  varies  from  about 
10  to  30,  with  an  average  of  around 
20.  As  these  student  teachers  are 
placed  in  from  8  to  15  different 
schools,  from  the  campus  school  to 
those  from  one  to  25  miles  away,  the 
problem  of  supervision,  even  with  an 
assistant,  is  a  large  one.  This  is  espe¬ 
cially  so  when  each  student  teacher  is 
visited  or  observed  at  least  once  each 
week  by  the  supervisor  or  his  assistant. 

SUPERVISING  TEACHERS 

If  the  student  teaching  is  to  be  most 
(‘ffwtive  and  functional  it  needs  to  be 
integrated  with  the  other  courses  and 
experiences  which  the  student  teacher 
has  had  or  is  having.  This  means  a 
close  contact  with  the  supervising 
teachers,  who  after  all  are  most  di¬ 
rectly  related  to  the  guidance  of  the 
actual  student  teaching  experience.  A 
visit  of  even  once  a  week  by  the  super¬ 
visor —  and  this  often  is  as  little  as 
once  a  month  or  less  in  some  institu¬ 
tions  —  is  too  infrequent  upon  which 
to  base  any  adequate  supervision  or 
guidance.  It  is  usually  desirable, 
therefore,  to  have  rather  frequent 
group  conferences  with  the  supervis¬ 
ing  teachers.  These  need  to  be  sup- 
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plemented  with  numerous  individual 
conferences,  concerned  with  particular 
problems  met  by  a  student  teacher,  or 
with  the  supervising  teacher’s  own 
problems. 

STUDENT  TEACHER 
CONFERENCES 

It  is  a  common  practice,  in  most 
institutions,  for  the  supervisor  to  have 
a  group  conference  or  section  meeting 
once  or  twice  each  week.  These  need 
to  be  supplemented  by  rather  frequent 
individual  conferences  between  the 
supervisor  and  student  teacher.  In 
addition  to  the  general  provision  for 
supplementary  texts,  pamphlet  and 
bulletin  board  material,  visual  and 
other  aids,  the  supervisor  frequently 
needs  to  help  in  providing  special  ma¬ 
terial,  apparatus,  reference  sources,  or 
study  aids  in  connection  with  each 
student  teacher’s  own  daily-classroom 
activities. 

STUDENT  TEACHER  REPORTS 
AND  RECOMMENDATIONS 

The  student  teaching  experience  is 
cne  of  the  best  evidences  of  a  prospec¬ 
tive  teachers’  value  as  a  regular  teach¬ 
er.  Hence,  frequent  reports  on  stu¬ 
dent  teachers  usually  have  to  be  made 
by  the  supervisor,  and  a  final  recom¬ 
mendation  filed  with  the  Appoint¬ 
ments  Secretary,  Dean’s  office,  or  other 
appropriate  place.  Often  the  candi¬ 
date  “joins”  one  or  more  agencies  out¬ 
side  the  regular  campus  placement  bu¬ 
reau,  to  which  the  supervisor  is  ex¬ 
pected  to  write  letters  of  recommenda¬ 
tion.  In  addition,  superintendents  or 
boards  of  education  write  directly  for 
statements  concerning  the  teaching  ex¬ 
perience  and  ability  of  an  applicant. 


SUPERVISION  OF  PRE¬ 
STUDENT  TEACHING 

EXPERIENCES  i 

In  a  growing  number  of  institutions 
it  is  becoming  the  practice  to  provide 
contact  with,  or  participation  in  some 
phases  of  the  actual  teaching  job  un¬ 
der  “field”  conditions  previous  to  stu¬ 
dent  teaching.  Freshmen  and  sopho-  j 
mores,  for  instance,  may  work  in  vtri-  ’ 
ous  schools  throughout  the  state  dur-  ^ 
ing  the  few  weeks  prior  to  the  start-  j 
ing  of  University  classes  in  the  fall.  | 
Sometimes  two,  three  or  more  weeks 
may  be  utilized  out  of  a  particular 
course  when  students  work  with  teach¬ 
ers  and  pupils  in  regular  school  situa¬ 
tions.  The  supervisor  of  science  teach¬ 
ing,  of  course,  may  work  with  students 
in  connection  with  this  sort  of  expe¬ 
rience. 

IN-SERVICE  SUPERVISION 


Another  growing  tendency  is  that  of 
contacting  and  providing  guidance  to 
teachers  in  the  field.  Unfortunately  a 
four  or  five  year  “course”  in  a  teachei^ 
training  institution  does  not  provide 
one  with  all  the  answers  or  skills 
needed  to  solve  the  variety  of  problems 
in  teaching  boys  and  girls  in  science 
or  any  other  area  in  our  changing  pub¬ 
lic  schools.  Science  teachers  are  c(M1- 
tinually  stacking  help  in  connection 
with  their  own  particular  problems 
peculiar  to  a  given  situation.  The 
science  supervisor,  if  properly  quali¬ 
fied,  can  provide  great  assistance  in 
these  in-service  problems.  But  he  has 
to  do  it  in  the  situation  where  the 
teacher  is,  in  the  light  of  the  particu¬ 
lar  community,  the  objectives  of  the 
local  school,  and  with  the  personnel, 
pupils,  equipment  and  resources  of  the 
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given  situation  —  not  merely  by  “re¬ 
mote  control”  from  his  campus  office. 

teaching  of  methods 

COURSES 

The  teaching  responsibilities  of  a 
professor  of  science  education  are  usu¬ 
ally  a88ociat(‘d  with  methyls  courses 
in  the  teaching  of  science.  Sometimes 
these  are  combined  into  a  single  course 
concenied  with  science  teaching  in 
general;  sometimes  separate  courses 
are  given,  such  as  the  teaching  of  ele¬ 
mentary  science,  of  biology,  of  general 
science,  of  physics,  or  of  chemistry; 
sometimes  two  “subjects”  are  com¬ 
bined,  as  the  teaching  of  biology  and 
general  science,  or  of  chemistry  and 
physics.  Frequently  other  courses  re¬ 
lated  to  the  problems  of  teaching  sci¬ 
ence  are  provided.  These  may  be  con¬ 
cerned  with  such  phases  as  “profes¬ 
sionalized  subject  matter,”  visual  aids, 
sources  and  materials,  history  of  sci¬ 
ence,  or  the  use  of  apparatus  and  tools. 

In  a  few  institutions  there  seems  to 
be  a  tendency  to  eliminate  methods 
courses  as  separate  courses,  and  to  in¬ 
tegrate  these  phases  with  the  actual  stu¬ 
dent  teaching  experiences  or  courses. 

DEMONSTRATION  SCHOOL 
TEACHING 

In  some  state  institutions  the  pro¬ 
fessor  of  science  education  also 
teaches  high  school  classes  in  the 
demonstration  school  or  University 
School.  Sometimes  he  acts  as  the  head 
of  the  Science  Department  of  such 
school  and  teaches  one  or  two  high 
school  classes,  or  perhaps  none  regu- 
larly. 

GRADUATE  TEACHING 

In  state  universities  where  gradu¬ 
ate  work  leading  to  the  master’s  de¬ 


gree  or  the  doctorate  is  provided,  usu¬ 
ally  courses  are  offered  in  science  edu¬ 
cation  on  the  graduate  level.  These 
are,  of  course,  taught  by  the  professor 
of  science  education,  and  vary  consid¬ 
erably  with  the  institution.  Among 
such  courses  in  science  education 
which  might  be  offered  are  seminars, 
special  problems,  philosophy  of  sci¬ 
ence,  supervision,  teacher-training, 
curriculum  building,  evaluation,  re¬ 
search  methods,  and  advanced  super¬ 
vised  teaching.  Often,  of  course,  these 
are  related  to  some  of  the  other  work 
previously  discussed,  such  as  other 
courses  or  in-service  supervision. 

An  important  responsibility  of  the 
professor  of  science  education  in  grad¬ 
uate  work  in  this  area  as  in  others  is 
that  of  advisor  for  a  candidate  in  con¬ 
nection  with  his  graduate  program  and 
particularly  his  thesis  or  dissertation. 
Even  a  small  number  of  such  thesis 
problems  may  take  considerable  time 
and  energy  away  from  such  other  re¬ 
sponsibilities  as  supervision,  teaching 
and  individual  conferences,  unless  the 
whole  is  carefully  planned. 

PROVISION  FOR  TEACH¬ 
ING  AIDS 

If  the  professor  of  science  educa¬ 
tion  is  to  function  effectively  in  con¬ 
nection  with  the  large  variety  of  prob¬ 
lems  of  these  two  main  phases  of  su¬ 
pervision  and  of  teaching,  he  needs  to 
make  provision  for  a  wide  variety  of 
materials,  sources,  and  devices  which 
prospective  teachers  and  graduate  stu¬ 
dents  may  contact  and  utilize.  These 
need  to  be  at  hand  so  that  teachers  and 
students  may  get  experience  with 
them,  and  not  just  hear  about  them. 
This  means  bringing  together  a 
wealth  of  visual  aids,  pamphlet  and 
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bulletin  board  material,  texts  and  ref¬ 
erences,  demonstration  and  laboratory 
apparatus,  directed  study  and  evalua¬ 
tion  materials.  It  also  means  work¬ 
ing  with  these  materials  with  teachers 
and  school  pupils,  and  keeping  them 
continually  up-to-date. 

READING,  WRITING, 
RESEARCH 

For  such  activities  as  suggested 
above,  a  professor  of  science  education 
obviously  needs  to  read  widely  and 
‘Tceep  up-to-date”  in  a  number  of 
fields.  Books,  magazines,  and  reports 
concerned  with  new  developments  in 
science,  the  applications  and  implica¬ 
tions  of  science  to  social  and  economic 
problems,  educational  philosophy,  cur¬ 
riculum  tendencies,  and  of  course  with 
the  teaching  of  science,  need  to  be  con¬ 
tacted.  If  his  program  is  to  be  effec¬ 
tive,  he  probably  needs  also  to  base 
some  of  his  planning  upon  the  results 
of  studies  or  research.  He  needs  also 
to  give  to  others  the  benefit  of  his  ex¬ 
periences,  thinking,  and  research  by 
reporting  these  in  appropriate  educa¬ 
tional  journals. 

TRAINING  NEEDED 

The  foregoing  discussion  of  the  re¬ 
sponsibilities  and  activities  of  a  pro¬ 
fessor  of  science  education  suggests 
something  of  the  training  which  is 
needed  by  such  a  person. 

Academic  Preparation 

One  needs  first  a  broad  background 
in  all  fields  of  science  —  physical  and 
biological.  The  general  science  teach¬ 
ing  major  in  the  undergraduate  work, 
now  available  in  a  number  of  univer¬ 
sities,  should  serve  as  a  good  founda¬ 
tion.  For  many  situations  it  would 


be  desirable  to  have  in  additiem  a 
major  in  a  particular  field,  as  in  chem¬ 
istry  or  bacteriology.  A  master’s  de-  I 
gree,  either  in  a  science  field,  or  b  \ 
education,  with  emphasis  upon  science 
teaching  or  upon  the  elementary  and 
secondary  curriculum  should  follow. 
Either  before  or  after  the  master’s  de¬ 
gree  or  both,  one  should  get  a  few 
years’  experience  in  elementary  and 
secondary  school  science  teaching,  as 
suggested  below. 

At  the  present  time  it  is  almost  es¬ 
sential  for  one  to  obtain  the  doctorate  ‘ 
for  teaching  in  a  state  university.  For 
the  positions  under  discussion  the  doc-  j 
torate  should  be  in  education  rather  - 
than  in  a  particular  science  field,  since  t 
we  are  concerned  in  working  with  boys  t 
and  girls  and  the  problem  of  teaching. 
Among  the  courses  needed  or  the 
phases  in  which  one  should  be  able  to 
show  proficiency  are :  growth  and  de¬ 
velopment  of  children;  psychology  of 
learning;  the  school  in  a  democratic 
society;  social  and  economic  implica¬ 
tions  of  science;  history  and  philoso¬ 
phy  of  science;  statistics  and  research 
methods;  scientific  thinking;  evalua¬ 
tion  techniques. 

Teaching  Experience 

Since,  as  has  been  indicated,  a  pro¬ 
fessor  of  science  education  is  con¬ 
cerned  with  problems  relating  to  the 
experiences  of  boys  and  girls  in  ele-  L 
mentary  and  secondary  schools,  it  is 
essential  to  get  first-hand  contact  with  \ 
these  problems  —  and  to  continue  to 
have  such  contact  Experience  in  ^ 
teaching  science  in  both  elementary 
and  secondary  schools  is  desirable 
This  should  be  as  varied  as  possible, 
to  include  large  and  small  schools, 
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1  and  urban  districts,  elementary, 

;  junior  high  school,  senior  high  school 
and  junior  college  levels,  supervision 
and  classroom  teaching,  and  “extra¬ 
curricular”  or  out-of-class  activities. 
A  minimum  of  five  years  of  such  ex- 

■  perience  would  be  little  enough. 

S  Practical  Experience 

5  Somewhere,  somehow,  the  prospec- 

■  live  professor  of  science  education 
needs  to  get  a  great  deal  of  practical 

'  experience  in  a  rather  wide  variety  of 

,  skills,  in  addition  to  those  to  be  ac¬ 
quired  in  the  usual  college  science  lab¬ 


oratory.  If  he  is  to  guide  teachers 
who  in  turn  are  to  guide  pupils  in  a 
modern  program  of  education  knowl¬ 
edge  of  and  skills  in  such  phases  as 
the  following  are  desirable:  photogra¬ 
phy,  including  taking  and  projecting 
motion  pictures,  electrical  wiring  and 
appliances,  glass  blowing,  metal  and 
wood  working  with  simple  hand  and 
power  tools,  gas  engines,  radio  and 
public  address  systems.  In  addition 
lie  should  of  course  be  able  to  talk  be¬ 
fore  a  group  effectively  and  easily, 
and  to  express  himself  in  writing. 


•^Second  to  knotrledge  .  .  .  i»  the  ability  to  present  facts  in  a  simple  and  popular 
1  manner.”— Thomas. 

Dr.  Thomas  is  Director  in  Education  for  the  Academy  of  Natural  Sciences  of  Phila- 
t  delphia.  He  is  pioneering  in  a  very  new  field  as 

A  DIRECTOR  OF  SCIENCE  EDUCATION  IN  A 
LARGE  MUSEUM 
i  W.  Stephen  Thomas 


[  r  I  aEACHERS  of  science  are  tum- 
X  more  and  more  to  the  muse- 
*  um  to  supplement  their  work  in 

classroom  and  laboratory.  This  task 
1  the  modem  museum,  with  its  exhibits, 
\  specimens,  motion  pictures  and  visual 
i  materials,  is  notably  equipped  to  do. 
[  On  that  account,  although  it  is  a  new 
I  thought  to  some  persons,  museums  are 
I  centers  of  learning  as  vital  as  libraries, 
I  universities,  and  even  the  schools 
themselves.  Visitors  to  an  up-to-date 
f  natural  history  museum,  for  instance, 
find  not  only  the  iridescent  butterfly, 
fossil  shell-fish,  or  African  gorilla  dis- 
'  played  in  the  manner  in  which  it  lived, 
but  they  also  find  the  means  of  inter- 
I  preting  the  facts  about  those  exhibits. 
I  They  may  seek  their  answer  in  labels 
j  or  guide-books,  but,  what  is  more  sig- 
i  nificant,  they  may  find  it  in  the  words 


of  the  museum’s  educational  staff, 
whose  informal  gallery  talk  or  more 
formal  lecture  is  the  essence  of  educa¬ 
tion  in  a  museum. 

Such  museum  teaching  is  today  a 
recognized  profession,  but  it  is  a  new 
one  because  only  now  are  museums  in 
a  real  position  to  further  education. 
Though  the  field  is,  indeed,  in  its  pio¬ 
neer  stage,  it  is  rapidly  evolving  a 
method  and  standard  of  its  own.  As 
the  public  which  a  museum  educator 
serves  is  by  no  means  limited  to  school 
and  college  classes,  demanding  direct 
or  supplementary  knowledge,  but  in¬ 
cludes  as  well  the  interpretation  of  in¬ 
formation  for  adult  persons  who  wish 
to  fit  it  to  their  own  occupations  or 
hobbies,  the  scope  of  the  work  is  ex¬ 
ceedingly  broad. 

For  those  now  in  the  teaching  pro- 
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fission  who  would  wish  a  glimpse  of 
the  museum’s  role  in  education  it  may 
be  well  to  sketch  my  own  duties  as 
Director  of  Education  in  the  Academy 
<if  Natural  Sciences  of  Philadelphia, 
the  natural  history  museum  of  the 
country’s  third  largest  metropolis. 

My  daily  routine  varies  from  the 
supondsion  and  teaching  of  classes  in 
the  museum  to  the  planning  and  pro¬ 
motion  of  future  programs.  It  also 
comprises  writing  articles  and  address¬ 
ing  school  groups,  clubs  and  other  or¬ 
ganizations  outside  the  building.  These 
turn  to  us  one  day,  perhaps,  for  an 
illustrated  talk  on  some  aspect  of  local 
natural  history,  and  on  the  next  for  an 
account  of  the  work  of  science  educa¬ 
tion.  Not  a  little  time  I  devote  to  di¬ 
recting  the  educational  staff  of  four 
full-time  and  one  part-time  instruc¬ 
tors,  w’ho  are  engage<l  in  teaching  the 
numerous  elementary  and  secondary 
school  classes  which  come  not  only 
from  Philadelphia  and  nearby  subur¬ 
ban  communities  but  often  from  points 
thirty  or  more  miles  away  —  fre¬ 
quently  from  the  neighboring  states  of 
Pelaware  and  New  Jersey. 

We  offer  to  these  pupils  and  their 
teachers,  who  journey  for  the  most 
part  in  single  classes  in  their  school 
busses,  a  aeries  of  twelve  free  ^luseum 
Talks  or  T..esson8.  The  subjects  range 
from  “Our  Changing  Earth”  —  which 
is  a  simple  introduction  to  geology, 
r.nd  “Pre-Historic  Life”  —  an  account 
of  the  past  as  revealed  in  fossils,  to 
“Our  Furred  Neighbors,”  “Birds,” 
and  “Insect  Friends  and  Enemies”  — 
studies  in  local  natural  history.  The 
procedure  for  each  lesson  includes  a 
meeting  in  a  museum  classroom  where 
the  museum  instructor  illustrates  the 
ti,lk  wnth  specimens,  lantern  slides  or 


movies,  as  the  case  may  be,  followed 
by  a  guided  tour  of  the  museum  exhi¬ 
bits,  which  relate  to  the  topic  under 
discussion.  In  a  majority  of  cases 
the  knowledge  and  experience  acquired 
in  the  museum  correlate  with  the 
school  course  of  study  in  general  sci¬ 
ence,  biology,  nature  study,  geography, 
and  the  social  studies.  In  advance  of 
the  trip  to  the  museum  the  teacher  at 
her  school  receives  a  preliminary 
sheet,  outlining  the  subject  to  be  cov¬ 
ered.  This  information  helps  her  in 
preparing  the  class  for  their  visit,  and 
also  in  her  follow-up  teaching.  Dur¬ 
ing  1937  our  educational  department 
gave  such  instruction  to  a  total  of 
38,000  pupils. 

In  addition  to  our  expanding  school 
service,  we  also  serve  adults  —  an 
ever-widening  audience.  Some  of 
these  persons  come  from  churches,  for¬ 
eigners’  naturalization  classes,  welfare 
organizations,  garden  clubs  and  a  vari¬ 
ety  of  other  sources.  They  gain  a 
fresh  realization  of  what  a  museum 
can  mean  to  them  after  a  guided  tour 
]>aat  our  habitat  groups  of  animals  in 
their  natural  settings,  our  minerals 
under  fluorescent  light,  and  our  recon¬ 
structions  of  mighty  dinosaurs.  An- 
f»ther  group  of  some  five  hundred 
grown-ups  attend  our  year-round  pro¬ 
gram  of  free  guided  natural  history 
field  trips  in  city  parks  and  nearby 
areas.  These,  “Expeditions  in  Phila¬ 
delphia”  are  held  on  Saturday  after¬ 
noons,  so  that  business  and  profes¬ 
sional  people  may  take  advantage  of 
them  in  their  free  moments.  I  spent 
a  considerable  portion  of  my  time  in 
the  organization  of  this  service,  which 
nieets  with  increasing  demand  and  is 
new  to  our  metropolitan  community. 

Another  activity  of  my  educational 
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i  work  is  conducting  courses  of  train¬ 
ing  in  leadership  of  nature  and  science 
activities;  these  are  offered  to  teach¬ 
ers,  settlement  workers,  camp  council- 
1  lors  and  playground  leaders.  In  the 
;  spring  of  1938,  the  Academy  spon- 
\  sored  such  a  course  in  eight  evening 
I  sessions,  which  had  a  total  enrollment 
of  over  forty  persons.  I  gave,  also, 
five  survey  courses  in  nature  leader¬ 
ship  before  city  and  county  park  em- 
[  ployees,  girl  scout  leaders,  a  Y.M.C.A. 

vouth  vocational  forum,  and  a  train- 
'  ing  institute  of  the  National  llecrea- 
tion  Association.  Our  Department 
also  concerns  itself  directly  with  recre¬ 
ation  for  boys  and  girls.  It  does  this 
I  by  organizing  two  general  nature  and 
one  mineral  club  for  children  whose 
'  ages  range  from  nine  to  fourteen. 
These  groups  meet  in  the  museum  on 
Saturday  mornings  and  participate  in 
discussion  groups,  sketching,  model- 
raaking  and  field  trips  in  the  city 
parks. 

In  the  case  of  my  own  institution, 
the  Academy  of  Natural  Sciences,  we 
link  our  educational  program  closely 
with  other  museum  functions.  For 
that  reason,  I  am  a  member  of  the 
»  Museum  Exhibits  Committee  and  have 
some  part  in  the  planning  and  im¬ 
provement  of  displays  and,  also,  be¬ 
long  to  the  Advisory  Board  of  the 
j  Academy’s  publication,  Frontiers:  A 

Magazine  of  Natural  History.  This 
’  duty  involves  helping  the  editor  plan 
,  fffucational  features  and  the  contribu¬ 

tion  of  occasional  articles.  In  addi¬ 
tion  to  my  outside  visits  to  principals 
I  and  teachers  and  the  heads  of  organ¬ 
izations  which  we  serve,  I  frequently 
represent  the  museum  at  educational 
and  recreational  meetings  in  other 
i  ities.  In  order  to  obtain  information 


for  conducting  our  own  program  dur- 
i)ig  1937,  I  visited  thirty-six  museums 
in  ten  different  states. 

It  can  be  seen  quite  readily  that 
anyone  engaged  in  such  diverse  activi¬ 
ties  as  a  museum  educational  director 
has  the  opportunity  for  wide  experi¬ 
ences  in  teaching  science,  as  well  as 
relations  with  the  many  types  of  pub¬ 
lic  schools,  organizations,  and  indi¬ 
viduals  who  use  our  services.  It  gives 
one  an  unusual  chance  to  consider  re¬ 
actions  and  to  study  what  is  needed 
so  that  we  may  shape  our  activities 
according  to  needs.  As  the  Depart¬ 
ment  of  Education  in  our  museum  has 
been  established  but  two  years,  there 
is  constant  need  to  experiment  and 
make  new  plans.  Of  course,  not  all 
of  these  plans  may  work,  but  it  is  most 
fortunate  that  the  very  newness  of  our 
endeavors  in  our  community  makes  it 
possible  to  try  new  features  and  gives 
us  a  fresh  field  for  accomplishment. 

The  most  important  problem  of  my 
work  is  the  responsibility  of  conduct¬ 
ing  a  program  of  education  which 
should  combine  the  most  efficiency 
with  the  greatest  use  to  a  diverse  pub¬ 
lic.  We  are  not  only  anxious  to  pre¬ 
sent  our  offerings  as  direct  education, 
to  dispense  information  about  the 
world  first-hand,  or  as  supplementary 
material  to  round  out  the  study  of 
school  and  college,  but  also  to  furnish 
the  interpretation  of  facts,  to  adapt 
the  information  we  dispense  to  the 
daily  life  of  the  common  man.  For 
that  reason,  we  do  not  rest  content 
with  providing  what  we  think  the 
school  child  or  the  mature  individual 
should  have.  We  also  attempt  to  deter¬ 
mine  what  they  seriously  desire. 

Undoubtedly,  there  will  be  increas¬ 
ing  numbers  of  young  persons  in  the 
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future  who  will  be  interested  in  filling 
positions  in  museum  educational  work. 
At  the  present  moment  there  are  only 
a  limited  number  of  science  museums 
employing  directors  of  education.  In¬ 
creasing  demands  should  open  new  op¬ 
portunities.  It  can  be  seen  that  the 
routine  academic  and  teaching  experi¬ 
ence  fitting  a  person  to  teach  in  the 
science  field  is  not  sufficient  training 
for  the  work  I  have  outlined.  First, 
if  one  is  interested  in  the  field  of  biol¬ 
ogy  or  the  natural  sciences  in  their 
broadest  sense,  it  is  desirable  to  have 
as  wide  a  background  in  this  specialty 
as  possible.  Besides  a  collie  degree, 
a  person  should  have  experience  out- 
of-doors.  Work  as  a  camp  nature 
councillor,  biological  field  station  work¬ 
er,  ranger-naturalist  in  the  national 
parks  or  expedition  member  are  all 
forms  of  employment  that  help  toward 
qualifying  a  museum  educator.  Also, 
a  candidate  should  have  some  actual 


training  in  museum  work,  either  in 
research  or  education,  preferably  both. 
There  are  a  number  of  museums 
throughout  the  country  which  now  of¬ 
fer  apprentice  courses  in  museum  du¬ 
ties  in  which  the  student  learns  bv 
actually  engaging  in  the  work.  Among 
other  centers  for  this  training  are  the 
Buffalo  Museum  of  Science,  the  New¬ 
ark  Museum,  and  the  University  of 
Rochester. 

Second  to  knowledge,  but  equally 
important  in  the  field  of  museum  in¬ 
struction  is  the  ability  to  present  com¬ 
plex  facts  in  a  simple  and  popular 
manner.  Combined  with  all  these 
requisites,  one  needs  enthusiasm  and 
energy,  essentials  for  any  one  whose 
occupation  brings  him  in  close  touch 
with  other  human  beings  but  particu¬ 
larly  so  in  a  field  about  which  the  lay¬ 
man  knows  so  little  as  museum  edu¬ 
cation. 


-Teachert  need  to  participate  actively  fn  research,  however  small  the  problem." — 

ZacHiEL. 

Mr.  Zechiel  is  Curriculum  Assistant  for  Science  and  Mathematics  of  the  Commission 
on  the  Relation  of  School  and  College  (on  activity  of  Ihrogressive  Education  Associa¬ 
tion)  with  headquarters  at  Ohio  State  University.  Columbus,  Ohio.  Because  of  his 
very  responsible  participation  in  a  noteworthy  study  now  in  progress,  he  knows  first¬ 
hand  the  tasks  of 

A  COORDINATOR  OF  SCIENCE  INSTRUCTION  IN 
EXPERIMENTAL  SCHOOLS 
A.  N.  Zechiel 


The  tasks  of  a  coordinator  of 
science  instruction  in  experimen¬ 
tal  schools  are  closely  similar  to 
those  of  a  science  supervisor.  Perhaps 
this  statement  should  be  qualified 
somewhat  by  stating  it  in  the  reverse 
order.  The  duties  of  a  science  super¬ 
visor  are  rapidly  becoming  broadened 
to  include  the  duties  of  coordinator  as 
well  as  supervisor. 

When  we  speak  of  “coordination” 
of  science  instruction,  just  what  are 
we  talking  about  ?  Do  we  mean  a  uni¬ 
fication  of  the  science  offerings  in  a 
school  curriculum  so  that  the  field  is 
adequately  covered  ?  Or  do  we  mean 
coordination  of  science  instruction 
with  the  other  curriculum  offerings  of 
the  school  ?  The  first  concept  consid¬ 
ered  is  not  a  new  one  either  in  theory 
or  practica  It  represents  a  problem 
which  has  received  a  great  deal  of 
careful  and  intelligent  consideration. 
Science  supervisors,  both  city  and 
state,  have  made  valuable  contribu¬ 
tions  to  its  solution.  The  second  prob¬ 
lem  is  also  old  in  theory,  but  has  been 
sadly  neglected  in  practice. 

Probably  the  outstanding  trend  of 
the  present  time  is  toward  a  considera¬ 
tion  of  a  curriculum  of  secondary 
schools  from  the  point  of  view  of  stu¬ 
dent  experiences  rather  than  from  a 
consideration  of  content  offerings  with¬ 


in  isolated  fields,  with  sequences  care¬ 
fully  determined  on  a  basis  of  pre¬ 
requisite  knowledges  and  skills  at  each 
grade  level.  The  latter  type  of  organ¬ 
ization  is  well  illustrated  by  most 
state-wide  or  city-wide  courses  of 
study,  and  makes  a  very  satisfactory 
picture  of  the  science  curriculum. 
However,  when  one  examines  the 
“credits”  amassed  by  a  representative 
group  of  seniors  graduating  from  any 
of  our  schools,  a  decidedly  different 
picture  is  presented.  The  beautiful 
sequence  found  in  the  paper  curricu¬ 
lum  is  woefully  lacking  in  the  school 
experience  of  a  large  majority  of  our 
graduates. 

It  seems,  therefore,  that  the  task  of 
a  coordinator  of  science  instruction 
should  be  defined  in  terms  of  a  coor¬ 
dination  of  the  school  experience  of 
students,  not  in  terms  of  a  coordina¬ 
tion  of  science  content.  This  obviously 
means  that  the  science  supervisor’s 
duties,  broadly  conceived,  have  much 
in  common  with  supervisors  in  all 
other  fields.  He  must  have  a  broad 
grasp  of  the  whole  field  of  education. 
It  is  obviously  necessary  that  he  have 
a  high  degree  of  competence  in  the 
science  field  and  a  background  of  suc¬ 
cessful  science  teaching  experience, 
but  that  is  not  enough.  He  must  be 
able  to  see  his  special  field  in  relation 
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to  all  other  fields  and  —  still  more  im¬ 
portant  —  in  relation  to  the  needs  and 
purposes  of  the  adolescent  boy  and 
girl  as  members  of  a  democratic  so¬ 
ciety. 

The  emphasis  in  the  title  on  the 
term  “experimental”  schools  implies 
an  assumption  that  should  be  stated 
and  its  implications  explored.  The 
use  of  the  term  experimental  seems 
to  assume  that  the  answer  in  terms  of 
a  school  program  has  not  yet  been  es¬ 
tablished.  The  coordinator  then  must 
also  have  the  experimental  attitude 
and  must  serve  as  advisor  and  consult¬ 
ant  rather  than  as  salesman  for  a  pre- 
<letermined  program. 

With  this  all  too  brief  background, 
what,  then,  are  the  specific  duties  of. 
a  coordinator? 

(a)  He  must  become  familiar  with 
the  philosophy,  purposes  and  program 
of  the  school  in  which  he  works.  This 
very  often  means  that  considerable 
time  must  be  devoted  in  the  school  in 
aiding  the  entire  staff  to  formulate 
their  philosophy  and  objectives  in  op¬ 
erational  terms.  All  too  often  school 
and  departmental  objectives  are  stated 
in  such  general  terms  that  they  do  not 
function  efficiently  as  guides  and  cri¬ 


teria  for  the  selection  of  content  or 
the  determination  of  classroom  proce¬ 
dures.  An  example  of  an  objective  so 
treated  may  serve  for  purposes  of  il¬ 
lustration.* 

In  addition  to  aiding  the  staff  for¬ 
mulate  its  school  objectives  clearly  the 
coordinator  must  then  assist  the  sci¬ 
ence  teachers  in  promoting  specific 
objectives  of  the  science  instruction  to 
insure  that  these  specific  objectives 
are  in  harmony  with,  and  contribute 
to,  the  objectives  of  the  school. 

(b)  The  task  next  facing  the  sci¬ 
ence  teachers  and  the  coiirdinator  is 
in  formulating  a  program  of  courses 
and  exploring  the  contributions  of  the 
science  department  to  other  areas  of 
tlie  science  curriculum.  Very  often 
science  can  make  significant  contribu¬ 
tions  to  social  studies,  mathematics, 
home  economics,  and  art  courses  —  to 
mention  a  few  in  which  such  proce¬ 
dures  are  now  to  be  found  on  an  ex¬ 
perimental  basis.  The  determination 
of  desirable  classroom  procedures  is 
also  a  problem  needing  attention. 
Verv’  often  the  work  of  this  group  will 
1)0  devoted  to  the  formulation  of  teach¬ 
ing  units  and  source  units.* 


1  Asa  Tenney.  “Science  In  General  Education,  Appleton -Centur>'  Co.,  19.18,  pp.  480-481. 

1.  A  student  who  Is  skilful  in  critical  thinking 

1.1  Can  discover  and  deflne  problems  (Is  curious,  but  does  not  try  to  solve  problems 
on  which  there  are  no  data). 

1.1  Observes  accurately  In  the  laboratory  and  outside  It. 

l.S  Shows  discrimination  In  selection  of  data  and  is  reasonable  In  his  interpretation 
of  them. 

1.4  Formulates  fruitful  hypotheses. 

1.5  Reaches  Justiflable  conclusions  which  do  not  claim  too  much  or  too  little  from 
the  data. 

1.6  Is  resourceful  in  attackinK  problems  and  flexible  enough  to  criticise  a  line  of 
action  at  any  point  and  revise  plans  of  procedure. 

1.7  Formulates  and  carries  out  a  plan  of  action  even  when  It  must  be  based  on 
Inconclusive  evidence  and  tentative  Judgments. 

1.8  Elvaluates  authorities,  seeing  through  propaganda  and  fake  advertising. 

SUGGESTED  CI..ASSROOM  PROCEDURE 

Planning  of  a  great  deal  of  the  work  as  problems  which  can  be  solved  only  by  laboratory 
work.  Interviews,  and  extensive  reading.  (Probably  not  all  the  class  work  should  be  so 
set  up.  Even  eleventh-grade  students  need  a  rich  experience  In  science,  and  problem¬ 
solving  Is  a  time-consuming  process.  Besides,  requiring  a  student  to  track  down  answers 
to  questions  known  by  the  teacher  is  not  true  to  life,  nor  does  it  seem  so  to  an  adoles¬ 
cent.) 

Frequent  use  of  paper  and  pencil  testa  of  factors  of  thinking.  (Besides  measuring  progress, 
these  tets  become  an  excellent  teaching  device.  See  Chapter  DC.) 

(Mticixing  arguments  of  speakers  and  writers  outside  school. 


8  H.  O.  McMullen,  A  Unit  on  Public  Health,  “Science  In  General  EJduoatlon,"  Appleton- 
-Century  Co.,  1938,  page  501. 
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(o)  The  coordinator  ia  often  called 
on  to  act  as  constructive  critic.  This 
criticism  must  always  be  relative  to 
the  stated  philosophy  and  objectives  of 
the  school  and  not  relative  to  a  pre¬ 
determined  pr(^am.  It  is  in  this 
capacity  that  wide  acquaintance  with 
experimental  work,  and  standard  prac¬ 
tices  of  good  schools,  is  invaluable. 
Always,  however,  the  critic  must  see 
the  procedures  of  another  school  in 
terms  of  its  possible  contribution  to 
the  objectives  of  the  particular  school 
under  consideration.  In  all  cases  the 
strong  points  of  the  existing  program 
should  be  pointed  out,  the  assets  of  in¬ 
dividual  teachers  studied  and  recom¬ 
mendations  made  to  utilize  to  the  ut¬ 
most  any  specific  strength  possessed 
by  some  individual  teacher.  For  ex¬ 
ample,  in  a  certain  school  unusual  in¬ 
terest  and  knowledge  in  the  field  of 
nature  study  on  the  part  of  some  staff 
member  might  make  a  course  profit¬ 
able  and  valuable  in  his  school  and  yet 
be  a  total  failure  in  another  school. 

(d)  The  fourth  t3rpe  of  service  re¬ 
quired  is  that  of  a  clearing  house  for 
all  types  of  helpful  material  for  which 
teachers  are  searching.  Bibliographies 
on  special  topics  such  as  conservation, 
consumer  education,  safety,  health, 
teaching  units,  source  units,  new  texts 
available,  tests,  visual  aids,  movies,  all 
represent  problems  to  the  teacher. 
Special  bibliographies  must  often  be 
prepared;  e.g.,  on  philosophy  of  sci¬ 
ence  teaching,  how  to  develop  critical 
thinking  in  students,  special  projects 
for  science  classes. 

(e)  The  fifth  and  most  important 
service  requires  the  coordinator  to 
keep  up-to-date  on  current  literature 
in  the  field.  All  too  often  teachers 
cannot  read  the  mass  of  material  com¬ 


ing  out  in  print.  The  coordinator  can 
function  as  an  aid  in  the  selection  of 
articles  and  books  in  order  to  econo¬ 
mize  time  for  busy  teachers,  recom¬ 
mending  only  that  material  which  is 
relative  to  his  problem  or  interests. 
Attendance  at  a  wide  range  of  conven¬ 
tions  is  also  important  in  order  to  keep 
abreast  of  the  rapid  developments  in 
secondary  education. 

In  brief  the  duty  of  a  coordinator 
is  in  the  nature  of  “in  service”  train¬ 
ing  of  teachers.  The  job  requires  a 
love  of  people  and  the  ability  to  con¬ 
tact  people  easily  and  obtain  their  con¬ 
fidence  and  respect.  The  coordinator 
must  always  work  through  other  teach¬ 
ers;  the  opportunities  for  self-glorifi¬ 
cation  and  advancement  of  personal 
reputation  are  limited  if  one’s  work 
i.s  to  be  effective.  The  rewards  come 
in  seeing  teachers  increase  their  effi¬ 
ciency  and  effectiveness,  in  seeing 
schools  become  more  definite  in  their 
helping  of  young  people  in  the  achieve¬ 
ment  of  balance  and  growth. 

Opportunities  for  this  type  of  serv¬ 
ice  shoul(F  be  on  the  increase.  In  or¬ 
der  for  teachers  to  develop  increasing 
effectiveness  they  should  be  engaged 
in  some  research  problem  whether 
their  school  is  definitely  committed  to 
a  research  program  or  not.  The  na¬ 
ture  of  this  research  should  be  con¬ 
cerned  with  teaching  problems  rather 
than  in  advancing  the  frontiers  of 
knowledge  in  the  science  field.  Teach¬ 
ers  need  to  participate  actively  in  re¬ 
search,  how’ever  small  the  problem,  be¬ 
cause  by  so  doing  they  clarify  their 
objectives,  become  critical  of  their 
own  procedures,  and  increase  their 
effectiveness  as  consumers  of  the  re¬ 
search  findings  of  other  workers. 


**A  demand  for  well-trained  naturalints  i»  derelopiny.” — Obeen. 

Professor  Green  is  Head  of  the  Department  of  Nature  Education,  Pennsylvania  State 
Colley,  State  Collesfe,  Pennsylvania.  His  administrative  ability  in  both  college  and 
camp  have  made  him  outstanding  as 

A  PROFESSOR  OF  NATURE  EDUCATION  IN  A 

COLLEGE 
Georoe  R.  Green 


Nature  Education  is  one  of  the 
distinctly  broad  fields  of  sci¬ 
ence.  It  is  not  interested  pri¬ 
marily  in  structure  and  function  of 
parts,  systematic  and  scientific  classi¬ 
fications,  nomenclature,  and  the  like, 
that  characterize  the  narrower  sciences 
of  plant  and  animal  life,  and  physical 
forces.  To  understand  what  Nature 
Education  really  is,  it  may  best  be  de¬ 
fined  in  terms  of  those  purposes  for 
which  it  is  studied,  the  t;^’pical  courses 
included  in  it,  and  the  activities  of  an 
instructor  of  the  subject. 

Students  speeializin"  in  Nature  Ed¬ 
ucation  may  be  divided  into  four 
groups,  viz:  (a)  those  preparing  to 
teach  nature  education,  conservation, 
biology,  and  general  science  in  public 
schools;  (b)  those  desiring  a  broad 
nature  and  science  training  to  prepare 
them  for  general  public  educational 
work  with  such  agencies  as  the  United 
States  and  State  Biological  Surveys, 
federal  and  state  park  and  recreation 
bureaus,  federal  and  state  fish,  game 
and  conservation  departments,  future 
farmers  and  4-II  clulw,  and  such  in¬ 
stitutions  as  zoos  and  museums;  (c) 
those  wishing  to  train  for  work  with 
youth  and  recreation  camps,  boy 
scouts,  girl  scouts,  campfire  girls,  etc. ; 
(d)  those  taking  graduate  courses  and 
research  work  for  future  service  in 
colleges  and  universities. 


A  Department  of  Nature  Education 
usually  gives  courses  covering  broad 
fields  of  instruction,  of  which  these 
examples  might  be  typical:  (a)  Sur¬ 
vey  of  Nature  —  a  one-year  course 
giving  an  orientation  of  the  full  field 
of  nature,  (b)  The  Woody  Plants  — 
a  study  of  trees  and  shrubs  in  their 
relation  to  other  plants  and  animals, 
with  special  emphasis  on  their  aes¬ 
thetic  and  economic  value  to  man. 

(c)  Conservation  —  a  study  of  the 
principles  and  laws  of  conservation. 

(d)  Natural  Resources,  (e)  Methods 
in  Teaching  Nature  Education  and 
Conservation,  (f)  Problems  in  Na¬ 
ture  Education  and  Conservation,  (g) 
The  Development  and  Tlistory  of  Na¬ 
ture  Education  and  Conservation. 

(h)  Camp  and  Nature  Counselors. 

(i)  Fish  and  Game,  (j)  Nature  and 
Conservation  publieations  and  litera¬ 
ture. 

The  duties  of  a  professor  of  nature 
education  are  primarily  educational 
and  advisory.  In  the  administration 
of  the  department,  it  is  necessary  that 
he  advise  students  relative  to  courses 
and  curricula  for  preparation  and  cer¬ 
tification  for  teaching  in  the  various 
.«ciences,  both  biological  and  physical, 
lie  has  to  develop  and  outline  new 
eourses  as  the  needs  of  the  students 
and  the  times  require.  He  has  to  keep 
in  elose  contact  with  the  public  school 
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svBtems,  particularly  as  to  their  offer¬ 
ings  to  nature  education  and  the  sci¬ 
ences.  He  must  make  speeches  and 
addresses  before  various  organizations 
interested  in  conservation  and  nature 
study. 

A  schedule  of  daily  routine  would 
be  something  like  this : 

(a)  Teach  three  or  four  hours 
(three  or  four  different  courses). 

(b)  Confer  with  several  students 
relative  to  their  college  work  and  cur¬ 
ricula. 

(c)  Attend  a  meeting  of  a  com¬ 
mittee  having  to  do  with  college  pol¬ 
icy,  administration,  or  special  prob¬ 
lems  of  methods  and  courses. 

(d)  Answer  numerous  inquiries 
sent  by  mail  to  his  department,  re¬ 
ferred  to  him  by  the  administrative 
authorities. 

(e)  Oversee  the  work  of  graduates 
and  graduate  assistants. 

(f)  Supervise  work  of  the  various 
junior  faculty  members  under  his 
charge. 

Probably  tlie  most  im|X)rtaiit  prob¬ 
lems  in  this  work  are  these: 

(a)  In  vocational  guidance  —  to 
lead  students  into  the  courses  and  ac¬ 
tivities  for  which  they  are  best  fitted. 

(b)  In  supervision — to  keep  staff 
members  alive  and  alert  in  order  that 
their  class  and  laboratory  work  may 
be  challenging  and  inspirational. 

(c)  In  professional  vision  —  to 
sense  in  advance  educational  needs  as 
expressed  in  teaching  and  certification 
requirements. 

(d)  In  public  relations — to  arouse 
and  stimulate  in  every  way  possible 
public  interest  in  the  problems  of 
nature  education,  conservation,  and 
science. 
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Persons  wishing  to  prepare  for  col¬ 
lege  or  public  service  in  Nature  Edu¬ 
cation  should  be  well  grounded  in  the 
principles  of  education  and  psychol¬ 
ogy.  The  development  of  a  sound 
educational  philosophy  is  essential. 
Relations  with  students  will  require  a 
deep  sympathy  and  understanding 
with  their  problems.  The  best  contact 
with  the  general  public  may  be  main¬ 
tained  if  the  psychology  of  public  re¬ 
lations  is  thoroughly  understood.  The 
following  courses  are  recommended: 

(a)  General  Education,  (b)  Gen¬ 
eral  and  Educational  Psychology,  (c) 
Child  Psychology,  (d)  Theory  and 
Practice  in  Education,  (e)  Observa¬ 
tion  and  Practice  Teaching,  (f)  Vis¬ 
ual  and  Sensory  Aids,  (g)  Educa¬ 
tional  Measurements  and  Tests,  (h) 
Vocational  Guidance. 

A  broad  understanding  and  knowl¬ 
edge  in  the  fundamental  sciences  must 
be  obtained.  These  must  include  not 
only  the  biological  sciences  such  as 
botany,  zool<^,  entomology,  bacteri¬ 
ology,  ecology  and  forestry,  but  also 
the  physical  sciences  such  as  chemis¬ 
try,  physics,  geology,  astronomy,  cli¬ 
matology,  and  geography.  Some  sys¬ 
tematic  courses  are  essential,  but  the 
greater  amount  of  time  and  emphasis 
should  be  placed  on  field  work  and 
relationships  of  flora  and  fauna  to 
their  natural  surroundings.  In  this 
field  the  following  courses  are  sug¬ 
gested  : 

(a)  One  year  of  General  Botany, 

(b)  Systematic  plant  classification, 

(c)  Gonetics  and  Plant  Ecology,  (d'l 
One  year  of  vertebrate  and  inverte¬ 
brate  Zoology,  (e)  Classification  of 
mammals,  (f)  Ornithology,  (g)  Lim¬ 
nology,  (h)  Entomology,  (i)  Animal 
ecology,  (j)  Bacteriology,  (k)  One 
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year  of  Chemistry,  (1)  One  year  of 
Physics,  (m)  Geology,  (n)  Climatol¬ 
ogy,  (o)  Astronomy,  (p)  Economic 
Production  of  Game  Animals  and 
Birds. 

It  would  be  well  to  spend  at  least 
one  summer  as  a  student  in  a  Nature 
or  Biological  Camp  and  one  or  two 
summers  in  practical  field  work  with 
some  good  conservation  or  biological 
division.  It  will  be  distinctly  helpful 
to  have  special  training  in  photogra¬ 


phy,  at  least  to  the  extent  of  taking 
and  developing  of  pictures,  lantern 
slides  and  film  strip,  and  the  making 
of  silent  and  sound  moving  picture 
film. 

A  demand  for  well-trained  natural¬ 
ists  is  developing,  not  only  in  the 
teaching  profession  but  also  in  field 
and  camp  work.  The  attention  of 
young  people  of  good  personality,  with 
an  obvious  love  of  nature,  may  well 
be  directed  to  this  vocation. 


“To  be  progressive  a  school  need  not  he  nneonventionaV'—OBOvny. 

Mr.  Obourn  has  made  noteworthy  the  science  cemrses  in  the  distinctive  John  Bur-  i 
roughs  School,  Clayton,  Missouri.  Although  now  an  instructor  in  the  School  of  Educa¬ 
tion,  New’  York  University,  he  frankly  anticipates  further  service  as 

A  TEACHER  OF  SCIENCE  IN  A  PRIVATE- 
PROGRESSIVE  SCHOOL 

Ellsworth  S.  Obourx 


IT  has  been  said  many  times  about 
Education  as  a  profession,  that, 
“Those  who  can,  do,  those  who 
can’t,  teach.”  This  vicious  fallacy  is 
based  on  prejudiced  opinion  and  a 
complete  lack  of  understanding  or  sym¬ 
pathy  for  the  problems  concerned  with 
the  education  of  youth.  To  me  there 
ifc  no  more  challenging  field  of  endea¬ 
vor  than  the  one  associated  with  the 
guiding  and  shaping  of  the  personal¬ 
ity  and  behavior  of  young  folk. 

^fy  assignment  in  the  preparation 
of  this  paper  is  to  give  a  picture  of 
the  science  teacher  at  work  in  a  pri- 
vato-progressive  school.  The  word 
“progressive”  has  come  to  carry  cer¬ 
tain  connotations  which  are  unwar¬ 
ranted,  at  least  in  the  situation  about 
which  I  am  writing.  To  be  progres¬ 
sive  a  school  need  not  bo  unconven¬ 
tional.  Someone  has  aptly  described 
the  true  progressive  as  “one  who  has 


his  feet  on  the  ground  and  his  eyes  | 
on  the  stars.”  He  is  one  who  views  | 
progress  as  an  orderly  development, 
ever  tempering  the  “new”  with  the  ) 
best  from  the  “old.”  | 

At  the  John  Burroughs  School  we  | 
have  tried  to  shape  a  school  commu-  j 
nity  that  is  as  close  to  real  life  as  we  i 
can  make  it.  It  is  a  place  where  boys  * 
and  girls  meet  challenging  problems  ) 

and  attempt  to  solve  them  in  a  free  | 

and  happy  atmosphere.  Our  school  ! 

community  is  controlled  jointly  by  * 

students  and  faculty.  Learning  situ-  ^ 
at  ions  are  not  incidental  nor  are  they 
teacher-assigned  tasks.  Learning  is  a  ! 

cooperative  venture  and  the  teacher  is 
a  guide.  Outcomes  are  sought  in 
terms  of  the  broad  understandings  es¬ 
sential  for  effective  adjustment  in  a  i 
modem  world.  1 

In  a  school  concerned  with  helping  t 

young  people  to  better  understand  and 
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more  effectively  adjust  to  the  problems 
of  modem  life,  the  science  teacher  has 
a  unique  and  important  function.  For 
is  not  modern  life  boimd  intimately 
with  technological  causes  and  effects  ? 
Thus  it  becomes  the  job  of  such  a 
teacher  to  be  sensitive  to  the  adjust¬ 
ment  problems  which  young  people 
must  solve  and  which  have  science 
implications.  This  means  that  not 
only  must  he  attempt  to  level  the  un¬ 
natural  barriers  between  the  sciences, 
but  that  he  must  look  beyond  the  nar¬ 
row  confines  of  his  special  area  and 
seek  the  social  and  economic  implica¬ 
tions  of  his  teachings. 

In  the  kind  of  school  with  which  I 
have  the  privil^e  of  being  associated, 
the  science  teacher  meets  classes,  sets 
up  demonstrations,  repairs  equipment, 
conducts  field  excursions,  writes  re¬ 
ports,  orders  equipment,  and  in  fact 
does  all  of  the  routine  tasks  associ¬ 
ated  with  science  teaching.  Probably 
the  greatest  difference  in  his  position 
lies  in  the  fact  that  he  is  able  to  plan 
and  try  out  different  classroom  tech¬ 
niques  without  being  bound  too  closely 
by  a  course  of  study  or  syllabus. 

At  John  Burroughs,  as  is  true  with 
many  other  schools  both  public  and 
private,  we  have  come  to  believe  that 
it  is  more  important  for  young  people 
10  grow  in  desirable  attitudes,  appre¬ 
ciations,  and  methods  of  thinking, 
than  it  is  merely  to  learn  the  facts  of 
biology  or  chemistry.  This  means 
only  that  subject  matter  is  mastered 
not  as  an  end  in  itself  but  as  the, 
means  to  the  solution  of  challenging 
problems.  Thus  the  science  teacher  is 
confronted  with  a  most  intriguing  — 
and  at  times  discouraging — situation. 
He  must  be  alert  to  the  problems  of 
young  people  and  must  so  shape  the 


learning  experiences  that  they  will 
function  in  providing  understanding 
and  at  the  same  time  develop  attitudes 
and  abilities  of  reflective  thinking. 

Probably  the  moat  important  aspect 
of  teaching  science  in  a  progressive 
school  is  the  working  out  of  plans 
which  will  contribute  to  the  outcomes 
briefly  suggested  above.  First  the 
science  teacher  must  develop  a  sensi¬ 
tivity  to  the  real  problems  of  young 
people.  He  must  clearly  define  the 
implications  of  these  for  his  field  and 
select  materials  and  learning  experi¬ 
ences  which  seem  to  have  promise  for 
the  adequate  solution  of  the  problems. 
At  the  same  time  he  must  plan  the 
development  of  these  learning  experi¬ 
ences  so  that  they  will  provide  oppor¬ 
tunity  for  much  practice  in  the  ele¬ 
ments  of  reflective  thinking  and  the 
fostering  of  desirable  attitudes.  The 
real  test  of  the  plans  comes,  of  course, 
in  the  teaching  and  it  is  often  neces¬ 
sary  to  modify  plans  and  practices 
in  the  light  of  the  real  classroom 
situation. 

The  above  statements  do  not  imply 
that  the  materials  are  of  the  bizarre 
and  spectacular  nature.  It  is  very 
often  the  case  that  the  most  conven¬ 
tional  and  commonplace  situation  will 
offer  challenging  materials  for  solving 
real  problems  and  giving  abundant  op¬ 
portunity  for  practice  and  growth  in 
the  elements  of  reflective  thinking.  I 
recall  with  some  satisfaction  an  un¬ 
planned  series  of  experiences  which 
resulted  from  the  sensitivity  to  prob¬ 
lems  of  a  boy  in  a  physics  class.  We 
had  been  studying  the  siphon;  the 
principle  had  been  explained  by  the 
use  of  diagrams  and  the  applications 
of  the  principle  had  been  demon¬ 
strated  in  several  ways.  This  boy 
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noted  that  in  several  of  the  demonstra¬ 
tions  the  speed  of  flow  of  the  siphon 
differed.  He  raised  the  question  and 
in  the  course  of  a  few  moments  sev¬ 
eral  hypotheses  had  been  proposed. 
The  next  two  weeks  were  devoted  to 
testing  out  these  and  other  hypotheses 
in  controlled  experiments. 

Many  will  say  that  two  weeks  is  too 
long  a  time  to  spend  studying  so 
simple  a  principle,  but  it  is  my  belief 
that  the  outcomes  other  than  the  mere 
understanding  of  the  principle  were 
the  important  ones.  Critical-mindcd- 
iiess  was  apparent  in  every  discussion. 
Students  were  asked  to  support  state¬ 
ments  with  evidence.  Conclusions 
were  doubted  and  those  who  doubted 
set  out  to  prove  their  contentions.  The 
resourcefulness  displayed  by  pupils  in 
designing  equipment  to  test  one  fac¬ 
tor  as  a  variable,  while  controlling  all 
others,  was  amazing  to  the  instructor. 
In  the  final  discussion  generalizations 
were  reached  on  the  basis  of  real  evi¬ 
dence  which  had  been  obtained  first 
hand.  The  real  values  were  not  ap¬ 
parent  until  later  in  the  year  numer¬ 
ous  students  remarked  that  if  all  of 
their  subjects  and  if  all  of  physics 
could  be  approached  through  such  a 
method,  the  values  for  them  would  be 
much  enhanced  and  learning  be  more 
vital. 

How  should  one  train  for  becoming 


a  science  teacher  in  a  progressive 
school  ?  I  feel  very  sure  that  training 
for  this  kind  of  a  teaching  position 
should  be  no  different  than  for  snv 
other.  First  it  is  essential  that  one 
have  good  preparation  in  several  fields 
of  science  such  as  physics,  chemistry, 
biology,  geology,  astronomy,  meteord- 
ogy»  geography,  etc.  It  is  probably 
wise  also  to  be  expert  in  at  least  one 
of  the  science  areas.  Beyond  that  it 
would  seem  desirable  to  have  prepara¬ 
tion  in  the  areas  where  science  has 
c.sscntial  implications  such  as  eco¬ 
nomics,  political  science,  and  the  other 
social  studies.  While  it  is  very  essen¬ 
tial  that  a  teacher  have  mastery  of  the 
subject  matter  of  science,  I  feel  that 
some  consideration  should  be  given  to 
the  implications  of  science  for  the 
other  areas  of  human  experience.  The 
trends  toward  integration  of  the  sci- 
dices  on  the  college  level  seem  to  me 
to  be  promising  for  this  end. 

In  planning  a  career  as  a  science 
teacher  I  would  also  emphasize  the 
need  of  getting  all  possible  liackground 
in  those  subjects  which  will  help  in 
the  understanding  of  young  people. 
For,  after  all,  our  efforts  stand  or  fall, 
are  effective  or  ineffective,  only  as  we 
are  able  to  deal  with  young  people  as 
they  attempt  to  grow  in  the  abilities 
and  understandings  needed  for  effec¬ 
tive  adjustment. 
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«.  .  .  the  director  must  listen  with  sympathy.  .  .  .** — Cxjbtib. 

I)r.  Curtis  is  Professor  of  Secondary  Eklucation  and  the  Teaching  of  Science,  Univer* 
gitr  of  Michigan,  Ann  Arbor.  His  list  of  graduate  students  is  most  impressive,  and 
each  major  teaches  him  something  new  almut  the  responsibilities  of 
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The  director  of  research  in  the 
teaching  of  science  works  chiefly 
with  two  classes  of  investigators : 
students  who  are  candidates  for  ad¬ 
vanced  degrees  and  teachers  in  commit¬ 
tees  organized  for  an  attack  upon  spe¬ 
cific  problems.  A  large  majority  of  the 
members  of  both  groups  commonly  fall 
into  two  classes :  those  without  previ¬ 
ous  experience  with  research  and  those 
with  only  a  sketchy  and  superficial 
acquaintance  with  it. 

The  naive  beginner  is  likely  to  ap¬ 
proach  research  with  awe  and  trepida¬ 
tion.  He  envisions  it  as  something 
abstruse,  appallingly  diflScult,  and  en¬ 
tirely  foreign  to  all  his  previous  train¬ 
ing  and  experience.  In  contrast  with 
him,  the  worker  who  knows  only  a 
little  about  research  is  not  unlikely  to 
regard  an  investigation  as  merely  a 
formidable  hurdle  to  be  surmounted — 
a  foolish  requirement  the  fulfillment 
of  which  imposes  an  unreasonable  bur¬ 
den  of  ’monotonous  busywork.  The 
worker,  even  among  the  candidates  for 
the  degree  of  Doctor  of  Philosophy, 
who  approaches  his  investigation  with 
enthusiasm  based  upon  an  intrinsic 
interest  in  the  problem  itself  and  in 
investigational  procedures  as  means  of 
achieving  a  solution,  is  all  too  rare. 

The  most  important  problems  of  the 
research  director,  therefore,  center 
about  his  efforts  to  establish  in  the 
beginner  a  confidence  in  his  ability  to 


D.  Curtis 

learn  to  “do  research,”  and  to  con¬ 
vince  the  blase  and  skeptical  worker 
that  research,  crude  and  inconsequen¬ 
tial  as  much  of  it  admittedly  still  is, 
is  nevertheless  the  only  means  by 
which  a  science  of  education  can  ulti¬ 
mately  become  established. 

The  director  of  research  in  the 
teaching  of  science  must  accomplish 
his  tasks  by  his  instruction  in  a  semi¬ 
nar  and  by  conferences  with  students 
and  committees  engaging  in  individual 
and  group  studies.  The  principal  ob¬ 
jectives  of  the  seminar  may  appropri¬ 
ately  include  these: 

(a)  To  present  to  the  student  an 
adequate  survey  of  reported  research 
in  the  teaching  of  science  from  its  be¬ 
ginnings  about  three  decades  ago. 

(b)  To  help  the  student  to  formu¬ 
late  adequate  and  practical  criteria  by 
which  to  evaluate  reported  investiga¬ 
tions  of  various  kinds. 

(c)  To  develop  in  the  student  the 
ability  to  select  a  problem,  to  plan  and 
carry  out  the  appropriate  steps  of 
technique  necessary  in  its  investiga¬ 
tion,  and  to  report  it  in  acceptable 
written  form. 

These  objectives  may  be  achieved 
tbrousrh  intensive  group  study  based 
UTX)n  step-by-step  analvses  of  reports 
of  research.  These  analyses,  con¬ 
ducted  in  the  seminar  by  the  director, 
with  increasing  student  participation 
as  the  latter  gain  experience  and  facil- 
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ity,  should  effect  a  clear  and  definite 
understanding  of  what  constitutes  a 
research  investigation,  a  knowledge  of 
what  the  commoner  types  of  research 
investigations  in  the  teaching  of  sci¬ 
ence  are,  and  a  familiarity  with  the 
investigational  procedures  employed 
in  such  studies.  They  should  develop 
the  ability  to  judge  the  appropriate¬ 
ness  and  adequacy  of  techniques  em¬ 
ployed,  the  clearness  and  effectiveness 
with  which  the  data  are  presented, 
and  the  pertinence  and  soundness  of 
findings  and  conclusions  as  stated. 

Ideally  the  student  brings  to  the 
seminar  some  knowledge  of  statistical 
procedures ;  usually,  however,  few  pos- 
s(!88  this  fundamental  background  to 
an  extent  which  enables  them  to  recog¬ 
nize  or  to  apply  the  techniques  in  ac¬ 
tual  investigational  situations.  It  is 
therefore  a  practical  necessity  for  the 
director  of  the  seminar  to  include  in 
his  assignments  and  discussions  as 
much  of  this  indispensable  ground¬ 
work  as  the  students  may  prove  to 
need. 

To  the  maximum  extent  possible, 
the  work  in  the  seminar  should  be  in¬ 
tegrated  and  correlated  with  individ¬ 
ual  and  group  conference.  Such  a 
ccmference  is  successful  to  the  extent 
to  which  it  contributes  to  the  develop¬ 
ment  in  each  investigator  of  the  abil¬ 
ity  and  confidence  to  carry  his  inves¬ 
tigation  to  a  successful  conclusion. 
To  achieve  these  objectives  the  direc¬ 
tor  must  be  willing  to  help  the  begin¬ 
ner  to  find  and  select  his  problem ;  it 
is  unreasonable  to  assume  that  every 
researcher  should  be  able  to  find  a 
problem  without  help.  Only  a  few 
can  do  this.  The  director  of  the  re¬ 
search  must  therefore  have  in  mind  a 


considerable  number  of  practicable 
problems  of  several  kinds,  which  are 
appropriate  for  investigation  by  those 
whom  he  must  direct.  These  catego¬ 
ries  of  problems  should  include  new 
and  original  studies  which  the  director 
would  himself  like  to  investigate  if 
his  time  and  energies  permitted;  prob¬ 
lems  which  have  already  been  investi¬ 
gated  more  or  less  extensively,  but  of 
which  the  reported  solutions  appear 
unconvincing  because  of  inappropri¬ 
ateness  or  crudeness  of  tc^chniques  em¬ 
ployed  ;  and  problems  which  are  so  ex¬ 
tensive  as  to  be  impossible  of  investi¬ 
gation  by  a  single  individual,  but 
which  can  be  solved  to  a  practical  ex¬ 
tent  through  combining  the  findings 
obtained  by  many  workers,  each  of 
whom  has  completed  one  relativelv 
small  part  of  the  great  problem.  Ex¬ 
amples  of  this  last  type  of  problem  arc 
the  group  of  studies  of  scientific  prin¬ 
ciples  directed  by  Downing  at  Chicago 
and  the  group  of  investigations  of  sci¬ 
entific  attitudes  instituted  by  Robert¬ 
son  and  still  in  progress  of  investiga¬ 
tion  at  Colorado  State  College  of  Edu¬ 
cation. 

In  his  conferences  with  investigatow 
w'ho  have  succeeded  with  or  without 
help  in  selecting  a  problem,  the  direc¬ 
tor  must  listen  with  sympathy  and  en¬ 
couragement  to  such  plans  of  proce¬ 
dure  as  the  student  may  have  formed; 
he  must  indicate  tactfully  and  with 
logical  justification  which  of  the  pro- 
])osed  steps  are  impracticable  or  un¬ 
sound  in  view  of  the  facilities  and  re¬ 
sources  available  to  tbe  investigator; 
he  must  direct  attention  to  the  points 
at  which  the  researcher  should  attempt 
to  improve  his  plans  and  techniques; 
and  he  should  suggest  specific  refer¬ 
ences  likely  to  prove  stimulative  and 
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f  helpful  in  post-conference  study.  A 

I  conference  is  successful  only  if,  at  its 

I  termination,  the  enthusiasm  of  the  in- 

^  vestigator  for  attacking  his  problem  is 

*  unimpaired  or  has  been  heightened; 

I  and  if  his  confidence  in  his  ability 

'  to  proceed  has  been  established  or 

*  gtrengthencnl  by  his  having  gained  a 

I  clearer  understanding  of  possible  and 

appropriate  directions  in  which  he 
may  proceed.  These  statements  do 
1  r;ot  imply  that  the  director  should 

I  plan  each  step  and  teach  the  student 

e.xactly  how  to  carry  it  out;  but  it 
?  does  imply  his  obligation  to  provide 

j  every  investigator,  how’ever  inexperi- 

■  enced  or  advanced  he  may  be,  with 

.ouch  stimulation,  encouragement,  and 
1  help  as  he  may  need  in  order  to  pro¬ 
gress  to  a  successful  completion  of  his 
f  study. 

There  is  a  growing  demand  in  uni¬ 


versities,  colleges,  and  large  school  sys¬ 
tems  for  teachers  qualified  to  direct 
research  in  the  teaching  of  science. 
The  young  teacher  who  aspires  to  such 
a  position  must  acquire: 

First,  a  thorough  orientation  in  the 
entire  field  of  education  so  that  his 
subsequent  work  in  his  specialized 
field  may  bear  a  logical  and  effective 
relationship  to  education  as  a  whole. 

Second,  a  practical  and  thorough 
knowledge  of  statistical  and  experi¬ 
mental  techniques  and  procedures. 

Third,  a  mastery  in  all  that  the 
word  implies  of  research  in  the  teach¬ 
ing  of  science — its  history,  scope,  and 
trends. 

Fourth,  experience  in  carrying  on 
research,  evidenced  by  the  successful 
completion  and  reporting  of  at  least 
cue  major  investigation. 


I 


1 


i 


i 

» 


‘"Firtt,  pou  like  the  job  .  .  .  but  you  mu»t  alto  be  qualified  for  the  job,’* — 

Those. 

Dr.  TTione  is  Editor  in  Biology  for  Science  Service  of  Washington,  D.  C.  He  is  at 
once  a  scientist,  teacher,  and  reporter,  and  few  indeed  could  better  describe  the  daily 
do's  and  dont's  of 


A  SCIENCE  POPULARIZER 

Frank  Tiione 


SCIENCE,  like  history,  is  some¬ 
thing  that  keeps  on  happening 
all  the  time.  No  textbook  or 
course  of  lectures  can  possibly  be  any¬ 
thing  but  out  of  date,  no  matter  how 
recently  revised.  Formal  instruction 
is  highly  useful  in  starting  the  student 
off  and  giving  him  the  necessary 
standard  background  of  information 
“up  to  now.”  But  if  he  is  to  be  an 
alert  citizen  of  the  world  he  must  go 
on  from  there,  largely  by  himself,  add¬ 
ing  information  and  revising  view¬ 


points  in  the  light  of  day-by-day  de¬ 
velopments.  This  lifelong  continua¬ 
tion  course  must  be  obtained  princi¬ 
pally  from  the  daily  and  periodical 
press;  the  trained  science  interpreter 
fulfils  a  function  comparable  to  that 
of  the  reporter  and  commentator  on 
political  events  and  current  history. 
The  daily  job  of  the  science  popu- 
hirizer  (taking  the  present  writer  as 
a  fair  sample)  is  a  considerably  varied 
affair.  Once  in  a  while  it  is  exciting, 
always  it  is  crowded.  Routine :  Hang 
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lip  your  hat,*  uncover  the  typewriter, 
IcK^  at  the  assignment  book  to  see 
what  “must”  items  are  on  the  list  for 
today.  If  any  of  them  can  be  exe¬ 
cuted  without  phone  calls  or  inter¬ 
views,  go  ahead  and  write  them. 

By  now  the  mail  is  in.  Look  through 
that;  slip  a  cylinder  into  the  dictating 
machine  and  answer  such  letters  as 
need  immediate  attention.  Perhaps 
there  will  be  communications,  wires, 
“handouts,”  journal  articles,  that  will 
strvc  as  foundations  for  news  items 
that  must  go  today.  Write  them.  Per¬ 
haps  further  information  will  be 
needeil  on  some  of  these  things;  get 
phone  calls,  telegrams,  letters  on  the 
way.  ^fany  of  your  items  will  need 
checking  for  accuracy;  more  phone 
calls  and  letters. 

There  will  be  consultations  with 
fellow  staff  members,  on  stories  re¬ 
quiring  collaboration ;  visitors  will 
come  in,  frequently  bearing  news  val¬ 
ues  which  they  themselves  do  not  sus¬ 
pect  ;  requests  for  information  will 
break  in  by  telephone;  proof  pages 
ivill  demand  immediate  reading.  When 
time  can  be  found  during  the  day 
there  w’ill  be  longer  articles  to  write 
for  Sunday  feature  pages,  for  maga¬ 
zines;  snatches  at  a  book  you’re  always 
hoping  to  fini.^h  —  some  day.  Some¬ 
where  a  lull,  long  enough  for  lunch. 
At  the  end,  cover  the  typewriter,  put 
on  your  hat*  “Thirty.” 

Periwlically,  there  are  science  meet¬ 
ings  to  attend.  If  in  Washington,  one 
tucks  them  in  around  the  edges  of  the 
daily  job.  If  away  from  the  city,  one 
goes  w’here  they  are,  filing  condensed 
reports  of  the  proceedings  by  press 
wire.  But  liefore  the  meeting  starts, 


abstracts  or  copies  of  most  of  the  pt- 
{lers  are  available,  on  which  one  buildi 
as  complete  reports  of  the  meeting  m 
possible,  giving  each  day’s  batch  iti 
appropriate  release  date.  This  makes 
possible  much  fuller  reporting  than 
could  be  done  by  w’ire  alone.  ' 

Besides  all  this,  there  are  radio  I 
talks,  consultations  with  educational  - 
organizations.  World’s  Fair  exhibitors, 
foundations,  and  so  on,  seeking  or  of-  I 
fering  ideas,  as  well  as  occasional  le^  ^ 
tiires  and  talks. 

All  round,  it  is  a  pretty  lively  life.  1 
Daily  problems  are  concerned  mainly  ■ 
with  three  things:  be  sure  you  catch 
the  really  important  stories ;  make  the 
best  possible  selections  from  the  mass 
of  interesting  but  not  imperative 
“number  tw’o”  items;  avoid  inacenra-  | 
cies  and  blunders  that  constantly  beset  ' 
the  path  of  him  who  has  to  work  rap¬ 
idly.  Larger  problems  are  those  of 
the  whole  philosophy  of  science  popu¬ 
larization:  meet  the  challenge  of  the 
essentially  snobbish  cloistered  souls 
among  scientists  w’ho  think  that  the  ^ 
secrets  of  their  priesthood  should  not  | 
be  e.xposed  to  the  vulgar  multitude;  at 
the  same  time,  resist  pressure,  subtle 
or  gross,  to  “jazz  it  up”  and  get  wider 
distribution — perhaps  of  a  product  so 
debased  as  to  be  no  longer  w'orth  dis-  r 
tj  ibuting. 

The  field  is  expanding,  steadily 
even  if  not  rapidly,  ^fore  science 
“copy”  is  Ixung  used  in  magazines, 
more  science  broadcasts  on  the  radio. 
!More  new’spapers  are  adding  science 
reporters  and  editors  to  their  staffs. 
Qualifications  are  somew’hat  similar  to 
those  for  success  in  teaching.  First, 
you  must  like  the  job,  even  to  the 


1  The  young  man  could  save  time  by  not  wearing  a  hat. — Editor. 
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point  of  being  imbued  with  missionary  to  write.  You  can  learn  a  good  part 
£eal.  But  you  must  also  be  qualified  of  what  to  write  about  in  college  and 
for  the  job,  and  that  means  two  things :  from  life ;  but  knowing  how  to  express 
you  must  know  what  you  are  going  to  it  can  only  be  partly  learned ;  the  rest 
write  about,  and  you  must  know  how  you  have  to  be  bom  with. 

“IfSe  teacher]  $hould  not  become  no  interented  in  neience  material  that  he  it  un- 
willing  to  educate  himtelf  to  underttand  young  men  and  women.” — Cubutt. 

Dr.  Christy  heads  the  Department  of  Science  in  Ball  State  Teachers  College,  Muncie, 
Indiana.  He  proves  that  among  all  teachers  no  one  is  biuier  than 

A  PROFESSOR  OF  BIOLOGY  IN  A  TEACHERS 

COLLEGE 

Otto  B.  Cheistt 


ASCIENTIFC  study  of  the  ac¬ 
tivities  and  responsibilities  of 
many  teachers  of  biology  would 
reveal  a  great  variance  in  duties,  but 
there  would  be  a  number  of  common 
elements  in  their  activities.  It  will 
l)e  the  purpose  of  this  article  to  relate 
some  of  the  activities  and  responsibili¬ 
ties  in  one  situation  —  my  own  — 
which  may  or  may  not  be  typical  of 
others. 

In  general,  the  author  considers 
that  his  chief  duty  as  professor  of 
biology  is  to  provide  as  rich  and  mean¬ 
ingful  experiences  as  he  can  for  stu¬ 
dents,  giving  them  the  best  opportu¬ 
nity  possible  to  prepare  for  their  cho¬ 
sen  profession  —  the  teaching  of  sci¬ 
ence  and  related  subjects.  In  addi¬ 
tion  to  this,  he  is  asked  to  provide  sci¬ 
ence  experiences  for  “pre-medics,” 
nurses,  and  liberal  arta  students.  These 
must  involve  broad  enough  activities 
in  the  field  of  science  so  that  the  stu¬ 
dent  has  a  fairly  adequate  background 
for  the  work  which  he  is  planning  to 
do.  This  means  that  with  a  small 
staff,  a  biology'  teacher  must  teach  a 
great  variety  of  courses.  In  the  case 
of  the  author,  he  usually  has  four 


class  assignments  per  day  for  three 
twelve-week  quarters  and  two  double 
class  assignments  for  at  least  one  five- 
week  summer  term  during  the  year. 
Often  no  two  of  these  courses  are  the 
same  in  any  one  term  or  year,  which 
means  the  planning  of  a  variety  of  ex- 
perienees  for  and  with  the*  students 
each  quarter.  No  previous  teaching  or 
courses  or  planning  of  syllabi  can  sub¬ 
stitute  for  this  because  new  students 
present  new  problems. 

This  has  resulted  in  the  authors 
teaching  of  seventeen  different  courses, 
as  w’ell  as  arranging  reference  work 
in  the  college  library  for  them.  They 
have  consisted  of  two  courses  in  gen¬ 
eral  biology  for  majors  and  pre-med¬ 
ics,  two  courses  in  general  biology  for 
students  on  the  elementary  curricu¬ 
lum,  one  course  of  each  of  the  follow¬ 
ing:  local  flora,  local  fauna,  plant 
morphology,  ecology,  forestry,  ento¬ 
mology,  bacteriol(^,  ornithology,  or¬ 
namental  plants,  principles  of  labora¬ 
tory  technique,  biology  of  the  verte¬ 
brates,  genetics,  and  methods  of  teach¬ 
ing  biol<^  in  the  high  school.  The 
breadth  of  experience  and  background 
for  effectively  teaching  all  these  courses 
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ift  almost  impossible  in  the  span  of 
one  short  human  life.  Fortunately 
through  the  growth  and  development 
of  the  biology  division  of  the  science 
department  this  situation  has  been  re¬ 
lieved  by  additional  instructors. 

Next,  in  importance  to  the  actual 
teaching  is  the  responsibility  of  being 
head  of  the  science  department.  The 
duties  of  this  job  are:  arranging  a 
schedule  of  classes  for  the  five  divi¬ 
sions  of  the  science  department,  biol¬ 
ogy,  chemistry,  geography  and  geology, 
physiology  and  health,  and  physics; 
the  preparation  or  editing  of  cata¬ 
logue  statements  for  all  science  courses 
listed  in  the  catalogue;  the  prepara¬ 
tion  and  execution  of  the  budget  with 
the  aid  of  representatives  from  the 
various  divisions  of  science ;  and  coun¬ 
seling  with  major  students  as  to  choice 
of  subjects. 

The  teachers  college  where  the  au¬ 
thor  works  has  the  policy  of  carrying 
on  much  of  its  work  through  commit¬ 
tees.  It  is  the  writer’s  privilege  to 
serve  on  the  curriculum  and  graduate 
council  committees,  each  of  which  has 
several  sub-committees.  In  addition 
the  writer  is  a  member  of  student  com¬ 
mittees  as  sponsor  of  various  organiza¬ 
tions,  such  as  the  Junior  Class,  Biol¬ 
ogy  Club,  Skeleton  Club,  and  Sigma 
Zeta. 

Another  major  responsibility  is  that 
of  planning  and  directing  the  Arbore¬ 
tum  and  college  gardens.  This  col¬ 
lege  is  fortunate  in  having  an  area  of 
eighteen  acres  adjoining'  the  campus 
which  is  used  as  a  biological  labora¬ 
tory.  The  development  of  this  area 
for  the  use  of  students  has  covered  a 
period  of  fifteen  years.  The  work 
was  done  mainly  under  the  author’s 


8up(*rvision  by  employing  students  at 
times  when  convenient  for  them.  Al¬ 
most  daily  it  is  necessary  to  n^ke 
trips  to  the  gardens  to  supervise  the 
work  of  planting,  cultivating,  propa¬ 
gating,  pruning,  spraying,  and  ferti¬ 
lizing.  N.  Y.  A.  students  continue  to 
help  with  this  work.  At  present 
twelve  to  sixteen  of  these  are  assigned 
to  the  science  department  each  month 
to  work  from  thirty  to  forty  hours. 
The  most  of  these  students  work  in 
the  arboretum,  although  some  are  as¬ 
signed  to  work  in  the  laboratories. 
All  these  must  be  directed  in  their 
work  and  monthly  reports  of  their 
time  approved. 

During  certain  seasons  many  sci¬ 
ence  classes  are  taken  across  the  cam¬ 
pus  and  into  the  Arboretum  and  ga^ 
(lens  to  study  trees,  shrubs,  roses, 
peonies,  iris,  and  many  other  plants. 
During  the  blooming  season  dozens  of 
calls  come  to  the  writer  for  flowers  to 
Ix^  used  for  college  luncheons,  parties, 
convocations,  or  for  some  faculty 
memlor.  Frequent  requests  come 
from  groups  of  students  in  the  public 
schools  and  in  the  college  for  the  privi¬ 
lege  of  going  through  the  grounds. 
These  are  always  pleasant  experiences 
if  the  writer  can  conveniently  accom¬ 
pany  them. 

The  biologist  receives  many  invita¬ 
tions  to  serve  the  organizations  and 
clubs  of  this  community,  because  of 
the  interest  of  citizens  in  the  fields  of 
biological  science.  There  are  talks  to 
be  prepared  for  garden  clubs,  nature 
clubs,  luncheon  clubs,  and  educational 
meetings.  Space  for  this  article  will 
not  permit  discussing  such  activities 
as  attendance  and  participation  in  pro- 
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fesslonal  organizations,  and  meeting  his  training  in  relation  to  the  scien- 
tbe  social  and  religious  obligations  of  tific  needs  and  interests  of  a  demo- 
a  coll^  neighborhood.  cratic  society.  He  should  not  become 

As  a  result  of  years  of  experience  so  interested  in  science  material  that 
as  a  teacher  of  biology  in  a  teachers’  he  is  unwilling  to  educate  himself  to 
ooll^.  the  following  characteristics  understand  young  men  and  women 
of  an  individual  who  has  ambition  to  and  how  to  direct  their  learning.  He 
enter  this  field  of  science  education  should  enjoy  working  with  students, 
essential.  Begin  with  a  well-  for  they  are  not  merely  studying  sci- 
ad justed,  intelligent  person,  willing  to  f  nee,  but  they  are  learning  much  by 
work  with  others.  He  should  have  associating  with  their  fellows,  and  are 
broad  training  in  the  field  of  biology  developing  character  through  the  pre- 
nnd  related  science.  He  should  build  cepts  and  examples  of  their  teachers. 


''Whi'n  the  majority  of  our  ritizcn»  have  learned  the  proregtes  and  formed  the 
habit  of  governing  their  thoughts  and  acts  by  scientific  reasoning,  then  many  of  the 
tils  of  society  tcill  pa Warner. 

Dr.  Warner,  teacher  of  physics  in  the  W’oodrow  Wilson  Junior  Colley,  Chicago, 
Illinois,  is  better  known  as  the  veteran  editor  of  School  Science  and  Mathematics. 
No  one  could  better  describe  the  w’ork  of 


THE  EDITOR  OF  A  SCIENCE  JOURNAL  FOR 
TEACHERS 

Glen  W.  Warner 


ON  LY  a  few  years  ago  science  specific  aim :  one  fosters  research,  an- 
was  clothed  in  mystery.  Scien-  ether  discusses  the  applications  of  sci- 
tists  worked  in  secrecy,  poverty  cnce  to  the  problems  of  manufactur- 
and  gloom.  The  ordinary  man  knew  iug  or  of  commerce,  a  third  carries 
almost  nothing  of  science  and  feared  the  principles  and  uses  of  science  di- 
what  he  did  know.  Today  science  is  rectly  to  the  public,  a  fourth  aims  to 
the  dispeller  of  doubt  and  fear,  the  make  science  function  in  the  work  of 
swift  sleuth  detecting  and  tracking  the  schools,  and  so  on.  This  article 
down  crime,  the  faithful  servant  per-  if*  concerned  with  the  journal  whose 
forming  the  drudgery  of  shop  and  aim  is  to  extend  and  improve  the 
home,  the  winged  messenger  carrying  teaching  of  science  in  the  schools, 
the  news  of  the  world  with  the  speed  A  journal  devoted  to  science  educa- 
of  light,  the  angel  of  mercy  alleviating  tion  has  a  unique  opportunity  and  a 
suffering  and  pain,  the  pathfinder  for  profound  responsibility.  When  the 
the  march  of  civilization.  Great  dis-  majority  of  our  citizens  have  learned 
eoveries  in  science  are  followed  by  the  processes  and  formed  the  habit  of 
changes  in  thought,  economics,  poli-  governing  their  thoughts  and  acts  by 
tics,  diplomacy  and  religion.  scientific  reasoning,  then  many  of  the 

To  promote  the  continuous  progress  ills  of  society  will  vanish.  A  journal 
of  science,  scientific  journals  are  es-  for  science  teachers  that  gives  practi- 
tablished.  Each  journal  has  its  own  cal  assistance  in  the  daily  work  of  the 
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school  has  a  mission  surpassed  by 
none  and  equalled  by  few.  It  is 
worthy  of  the  best  minds,  requires  the 
most  diligent  application,  and  offers 
unparalleled  opportunity  for  service. 
It  is  the  business  of  such  a  journal 
to  glean  the  findings  of  subject  matter 
research  workers  and  translate  them 
into  language  teachers  can  understand 
and  use  in  the  classroom.  The  meth¬ 
ods  by  means  of  which  fundamental 
truths  are  discovered  are  of  no  less 
importance  and  often  are  more  essen¬ 
tial  in  the  process  of  education  than 
the  truths  themselves.  Such  a  journal 
must  present  new  teaching  methods, 
find  and  distribute  special  techniques 
for  teaching  difficult  subject  matter, 
and  promote  programs  for  testing  the 
results  of  teaching. 

These  aims  demand  that  the  editor 
of  the  journal  and  his  staff  members 
have  breadth  of  experience  and  train¬ 
ing.  High  specialization  in  a  limited 
field  is  not  sufficient.  The  editor  must 
be  able  to  grasp  the  significance  of 
new  discoveries  in  all  science  fields. 
He  must  understand  the  inter-rela¬ 
tions  of  the  various  fields  of  science. 
He  must  know  where  investigations 
are  in  progress  and  who  the  investiga¬ 
tors  are.  The  incessant  change  in 
these  investigations  demands  a  contin¬ 
uous  process  of  seeing  what  is  going 
cn  in  the  educational  and  in  the  scien¬ 
tific  worlds.  These  attributes  and  ac¬ 
tivities  are  necessary  factors  in  the 
preparation  and  daily  self-discipline 
of  an  editor  who  hopes  to  succeed,  but 
they  are  not  alone  sufficient.  Knowl¬ 
edge  and  practical  use  of  English  — 
spelling,  punctuation,  sentence  struc¬ 
ture,  effective  composition  —  are  also 
essentials  of  routine  and  are  so  ac¬ 
cepted  without  argument. 


At  his  daily  job  the  editor  sedcg 
first  to  determine  trends  in  scimee 
education  as  the  paths  are  blazed  hv 
the  research  leaders.  Next  he  tries  to 
find  out  what  teachers  want  and  need 
to  enable  them  to  keep  up  with  the 
steady  progress  of  research  in  both 
subject  matter  and  educational  proce¬ 
dure.  Finally  he  attempts  to  supply 
these  demands  by  inducing  those  who 
know  things  or  who  do  things  well  to 
tell  others  about  their  work  through 
the  columns  of  his  journal.  In  order 
to  accomplish  his  ends  he  visits  schools, 
colleges,  classrooms,  laboratories,  exhi¬ 
bits  and  museums;  he  attends  and 
takes  part  in  conferences  and  conven¬ 
tions;  he  talks  with  teachers  and  stu¬ 
dents;  he  reads  other  related  journals 
and  new  Iwoks;  he  carries  on  a  large 
correspondence ;  he  invites  specific  ar¬ 
ticles  and  studies  many  others  volun¬ 
tarily  submitted  for  publication,  and 
from  all  these  selects  those  that  fit  best 
into  his  program.  Then  comes  the 
routine  of  editing  and  preparing  the 
manuscripts  for  the  printer,  and  fi¬ 
nally  making  up  the  journal  in  fin¬ 
ished  form. 

These  major  duties  must  be  carried 
out  in  cooperation  with  the  business 
management,  because  educational  mag¬ 
azines  are  not  supplied  with  unlimited 
funds.  The  format  of  the  magazine, 
its  general  appearance,  embellishment, 
typography,  paper  stock,  and  even  the 
subject  matter,  must  often  be  a  com¬ 
promise  between  what  the  editorial 
staff  w’ould  like  to  produce  and  what 
financial  conditions  wull  permit.  Some 
knowledge  of  the  commercial  world, 
of  the  printing  industry,  of  drawing, 
]>hotography,  and  engraving  are  valu- 
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able  to  one  who  aspires  to  an  editorial 
position. 

Minor  duties  are  a  multitude.  Like 
the  teacher,  the  editor  is  supposed  to 
be  a  fount  of  all  knowledge  and  a 
benevolent  assistant  in  all  educational 
enterprises.  He  who  would  be  a  suc¬ 
cessful  editor  of  an  educational  jour¬ 
nal  must  be  willing  to  sacrifice  his 
own  ambitions  for  investigation  and 
authorship  in  order  to  help  others 
study,  teach  and  write.  He  must  work 
early  and  late,  not  just  when  he  feels 
inspired,  but  as  his  publication  pro¬ 
gram  demands  (frequently  modified 
and  deranged  by  delays  and  errors  not 


under  his  control).  He  must  think 
of  his  work  continually  and  interview 
people  when  they  are  available,  be  it 
Sunday,  a  holiday,  or  any  other  time. 
He  must  have  a  broad  education,  a 
sincerity  of  purpose,  a  firm  belief  in 
the  value  of  an  education  in  science 
for  everyone,  and  a  will  and  energy 
to  work.  His  aim  is  a  worthy  product 
—  one  that  will  have  both  immediate 
and  lasting  value.  His  salary  will  not 
make  him  a  prince  in  the  financial 
world,  but  his  job  is  worth  doing,  and 
brings  rewards  not  measured  in  dol¬ 
lars  and  cents.  In  this  respect  he  has 
fellowship  with  teachers  everywhere. 


^'Teaching  the  children  of  the  Commontceaith  («  not  juat  another  fob,  but  within 
itself  has  elements  of  sacrcdness.” — Herndon. 

Dr.  Herndon  is  Professor  of  Chemistry  In  the  Eastern  Kentucky  State  Teachers 
College,  Richmond,  Kentucky.  The  philosophy  that  good  teaching  is  his  chief  duty 
has  marked  his  career  ns 

A  PROFESSOR  OF  CHEMISTRY  IN  A  TEACHERS 

COLLEGE 

Thomas  Coewin  Hebhdon 


ONCE,  in  response  to  a  question¬ 
naire  concerning  the  administra¬ 
tion  of  chemistry  in  his  institu¬ 
tion,  the  president  of  a  teachers  col¬ 
lege  in  an  eastern  state  replied,  “Why 
teach  chemistry  in  a  teachers  college? 
IVe  don’t”  Why,  indeed  ?  The  grad¬ 
uates  of  teachers  colleges  are  instruct¬ 
ing  the  majority  of  the  youth  of  the 
nation.  Nearly  everything  we  touch 
or  eat  or  smell  or  listen  to  or  look  at 
is  the  product  of  either  natural  or  syn¬ 
thetic  cheraicsl  processes.  We  might 
l)etter  a.sk  how  could  a  branch  of  hu¬ 
man  knowledge  of  such  manifest  im¬ 
portance  possibly  be  left  out  of  the 
curriculum  of  a  teachers  college! 

The  activities  of  a  professor  of 


chemistry  in  a  teachers  college  are 
different  in  certain  respects  from  those 
of  a  like  professor  in  a  liberal  arts 
college.  These  differences  will  become 
apparent,  by  implication  if  not  by  di¬ 
rect  statement,  in  the  subsequent  para¬ 
graphs. 

First  and  foremost  among  the  duties 
and  activities  of  a  professor  of  chem¬ 
istry  in  a  teachers  college  is  teaching. 
He  teaches  in  the  classroom  and 
teaches  in  the  laboratory.  There  is 
teaching  also  in  the  office  and  in  the 
corridors,  because  chemistry  students 
have  a  habit  of  working  overtime  and 
of  dropping  in  at  cnld  moments  for 
consultations  on  all  kinds  of  problems. 
And  to  be  successful  this  cannot  be 
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ordinary  teaching  in  the  sense  of  a 
recently  given  definition  —  ‘‘the  pas¬ 
sage  of  the  contents  of  the  professor’s 
notebook  into  that  of  the  student  with¬ 
out  entering  into  the  consciousness  of 
either.”  There  must  be  more  than 
the  indoctrination  of  chemical  facts 
and  principles.  Teaching  in  a  teach¬ 
ers  college  must  have  that  bit  of 
finesse  which  will  enable  the  student 
to  do  a  more  complete  and  artistic  job 
when  he  graduates  and  starts  on  his 
own  professional  career. 

Many  materials  for  use  in  lectures, 
demonstrations  and  the  laboratory 
must  be  prepared  and  tested.  Often 
apparatus  must  be  designed  and  as¬ 
sembled,  and  the  composition  and 
purity  of  a  number  of  chemicals  must 
Ik?  tested  by  analysis.  Thus  the  teach¬ 
ing  and  all  that  goes  with  it  is  the 
really  big  job  of  a  professor  of  chem¬ 
istry  in  a  teachers  college. 

Other  duties  that  fall  to  him  are 
making  or  revising  syllabi  for  courses, 
selecting  new  books  for  the  library, 
preparing  and  giving  tests  and  exami¬ 
nations,  and  grading  the  appropriate 
number  of  tests,  examinations,  writ¬ 
ten  exercises  and  laboratory  reports. 

Conferences  with  students  fall  into 
.several  classes.  Counselling  those 
who  are  weak  and  about  to  fall  by  the 
wayside,  trying  to  help  them  to  a  bet¬ 
ter  understanding  of  the  subject  and 
its  relationship  to  their  general  train¬ 
ing  in  general  is  perhaps  the  most  im¬ 
portant.  Some  are  advised  to  go  the 
limit  in  the  field  of  chemistry,  but  to 
others  it  is  suggested  that  they  grace¬ 
fully  withdraw  into  some  other  field, 
^!any  students  seek  the  professor’s 
advice  on  securing  scholarships  in 
graduate  schools,  admission  to  profes¬ 
sional  schools,  getting  teaching  posi¬ 


tions,  and  —  to  a  minor  extent  — posi- 
tions  in  industry.  These  latter  func¬ 
tions  lead  to  another,  that  of  writing 
numerous  letters  of  recommendation. 

In  addition  to  the  activities  already 
listed,  there  are  others  of  a  semi-pro¬ 
fessional  character.  A  professor  of 
chemistry  in  a  state  institution  is  re- 
({uested  several  times  each  year  to 
analyze  (gratis)  anything  from  a 
funny-looking  rock  to  salad  dressing 
that  doesn’t  stay  dressed.  Some  of 
these  services  are  rendered  but  other* 
are  refused  especially  if  a  legal  ques¬ 
tion  is  involved.  Also,  by  virtue  (or 
is  it  a  virtue?)  of  being  a  college  pro¬ 
fessor,  the  teacher  of  chemistry  is  sup¬ 
posed  to  possess  wisdom,  and  he  is 
called  upon  from  time  to  time  to  make 
a  speech  —  if  he  is  a  long  way  from 
home  it  is  an  address  by  an  expert. 

The  foregoing  may  be  termed  rou¬ 
tine  activities,  but  there  are  others  of 
consequence  in  which  he  participates. 
One  of  these  is  the  organization  and 
development  of  new  courses  of  instruc¬ 
tion  to  meet  new  (conditions  and 
changing  needs.  Another  is  the  spon¬ 
sorship  of  a  Science  Club,  which  after 
many  disccouragements  and  disap¬ 
pointments  should  function  smoothly 
and  make  some  contribution  to  stu¬ 
dent  life  on  the  campus.  Writing  an 
(xcasional  journal  article  and  doing 
some  tiny  bit  of  chemical  research  are 
other  odd-time  activities. 

In  the  performance  of  the  duties  of 
a  professor  of  chemistry  certain  prob¬ 
lems  arise  perennially.  One  of  these 
is  to  obtain  a  substantial  understand¬ 
ing  of  the  backgroimd,  domestic  as 
well  as  academic,  of  his  students. 
These  come  to  the  college  from  almost 
all  socio-economic  classes  save  the  very 
lowest.  Some  are  from  homes  of 
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wealth,  education  and  culture;  others 
have  known  the  most  primitive  living. 
Some  are  graduates  of  excellent  high 
schools  with  superior  facilities  for  the 
study  of  science;  others  come  from 
small,  poorly  equipped  and  inade¬ 
quately  staffed  schools.  When  these 
widely  differing  degrees  of  prepara¬ 
tion,  ability  and  personality  are 
grouped  together,  it  takes  a  lot  of  care¬ 
ful  study  to  bring  out  anything  like 
the  best  efforts  of  each  individual. 

Presentation  of  subject  matter  in 
such  a  manner  that  students  will  know 
better  how  to  pass  it  on  is  a  problem 
that  challenges  one’s  best  efforts.  The 
student  must  be  led  to  extensive  par¬ 
ticipation  in  classroom  discussion  if 
he  is  to  be  successful  later  on  in  pre¬ 
senting  the  elements  of  the  science  in 
his  own  classroom. 

Provision  for  the  superior  students 
presents  an  important  problem.  Tbe 
writer  handles  this  to  some  extent  by 
means  of  additional  laboratory  assign¬ 
ments  cho.sen  by  the  student  according 
to  his  own  field  interests,  by  more 
comprehensive  classroom  reports,  by 
assisting  in  the  laboratory. 

Still  another  problem  which,  like 
the  poor,  is  always  with  us  is  trying 
to  stretch  a  none-too-large  appropria¬ 


tion  to  cover  the  needs  of  a  growing 
number  of  students  for  laWatory 
equipment  and  supplies. 

These  are  some  of  the  problems 
M'hich  the  teacher  of  chemistry  in  a 
teachers  college  must  face.  They  are 
not  insoluble;  rather  they  are  chal¬ 
lenges  to  be  met  and  mastered. 

To  the  young  teacher  seeking  future 
service  in  positions  such  as  mine,  I 
should  like  to  apeak  a  word  as  to  his 
training.  Get  a  thorough  knowledge 
of  chemistry.  Study  mathematics  and 
physics  to  a  considerable  extent.  Fa¬ 
miliarize  yourself  liberally  with  the 
humanities.  This  program  will  in¬ 
volve  graduate  work,  some  of  which 
should  be  taken  in  a  teachers  college. 
Cultivate  a  benevolent  philosophy  of 
life  and  of  education.  Never  forget 
that  you  plan  to  teach  younger  teach¬ 
ers,  who  in  turn  will  instruct  other 
generations  of  children;  you  are  not 
training  men  to  build  and  operate  in¬ 
animate  machines. 

Develop  within  yourself  a  true  pro¬ 
fessional  spirit.  Accept  without  reser¬ 
vation  the  truth  that  teaching  the  chil¬ 
dren  of  the  Commonwealth  is  not  just 
another  job,  but  within  itself  has  ele¬ 
ments  of  sacredness. 


''The  mo»t  important  pha$e  of  my  work  it  that  done  at  an  advitor  of  ttudentt 
[<nj  individual  conference.” — Retnoij>8. 

Dr.  Reynolds,  on  the  staff  of  East  Carolina  Teachers  College,  Greenville,  North 
Carolina,  possesses  the  knowledge  given  alike  by  research  and  practice  concerning 
the  activities  of 

A  PROFESSOR  OF  GENERALIZED  SCIENCE  IN  A 
TEACHERS  COLLEGE 

CiiASLEB  W.  Reynolds 


The  teacher  of  generalized  sci¬ 
ence  has  a  very  diversified  pro¬ 
gram.  He  cannot  settle  down  to 
the  tranquility  of  some  one  phase  of 
science  teaching.  He  is  deprived  of 
that  peace  and  security  afforded  tech¬ 
nical  scientists  by  those  fundamental 
j>rinciples  established  by  Boyle,  Avo- 
gadro,  Newton,  and  others,  which  have 
withstood  the  test  of  time.  He  must 
come  out  in  the  open  and  teach  sci¬ 
ence —  not  just  chemistry  or  physics 
—  in  its  natural  setting,  the  way  in 
which  it  is  experienced  in  life. 

The  program  of  studies  for  the  Sci¬ 
ence  Division  at  East  Carolina  Teach¬ 
ers  College  was  formulated  for  the  pur¬ 
pose  of  training  teachers  of  science, 
not  scientists.  In  order  to  realize 
that  objective,  the  prospective  science 
teachers  are  required  to  take  funda¬ 
mental  courses  in  the  three  major  sci¬ 
ence  fields:  biology,  chemistry,  and 
physics.  They  elect  other  courses  in 
8<;ience  according  to  their  interests. 
In  addition  to  the  science  require¬ 
ments,  science  majors  must  offer  for 
graduation  a  certain  amount  of  work 
in  education,  part  of  which  is  a  course 
in  the  teaching  of  science. 

During  the  students’  senior  year, 
they  spend  sixty  hours  in  observation 
and  directed  teaching  in  each  of  their 
two  major  fields  of  study.  This  teach¬ 
ing  is  done  in  the  city  high  school  un¬ 


der  the  direct  supervision  of  r^ular 
high  school  teachers  and  the  college 
advifter. 

^fy  routine  duties  in  the  devel<^ 
ment  of  this  program  of  training  sci¬ 
ence  teachers  are  as  follows :  the  teach¬ 
ing  of  general  physics,  household  phy¬ 
sics,  general  physical  science,  descrip¬ 
tive  astronomy,  methods  in  the  teach¬ 
ing  of  science;  serving  as  depart¬ 
mental  adviser  for  science  practice 
teachers. 

The  most  important  phase  of  my 
work  is  that  done  as  an  advisor  of  stu¬ 
dents.  Each  practice  teacher  is  ob¬ 
served  weekly  and  given  an  liour  of 
individual  conference  immediately  af¬ 
ter  the  observation. 

The  conference  period  is  devoted  to 
a  general  discussion  of  those  problems 
which  the  student  encounters  in  his 
teaching  experience.  The  student 
teacher  comes  to  the  departmental  ad¬ 
viser  with  a  varied  assortment  of  prob¬ 
lems.  The  most  prevalent  ones  are 
those  concerning  discipline,  organiza¬ 
tion  of  subject  matter,  and  techniques 
of  presenting  that  subject  matter  ef¬ 
fectively.  However,  the  question  of 
broader  experience  in  course  material 
is  frequently  the  major  issue.  The 
conference  period  is  often  devoted  to 
the  teaching  of  subject  matter  which 
he  failed  to  receive  in  his  previous 
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training,  but  which  he  now  finds  neces¬ 
sary  to  understand  and  present. 

My  program  offers  excellent  oppor¬ 
tunities  to  follow  the  development  of 
a  teacher  from  the  early  classroom 
training  to  the  actual  performance  in 
normal  teaching  situations.  By  hav¬ 
ing  this  direct  connection  with  stu¬ 
dents  in  actual  service,  I  can  check 
the  science  program  of  our  college  as 
to  how  well  it  may  be  applied  by  stu¬ 
dents  in  their  teaching.  My  own 
classroom  procedures  in  generalized 
science  can  then  be  modified  in  terms 
of  student  needs  and  interests.  Any 
new  plans  or  techniques  which  I  de¬ 
sire  to  try  may  be  followed  through 
the  college  classroom  to  the  field. 

The  training  of  the  generalized  sci¬ 
ence  teacher  should  be  broad.  He 
needs  basic  training  in  the  subject 
matter  of  the  fundamental  sciences: 
biology,  chemistry,  and  physics.  How¬ 
ever,  this  knowledge  of  subject  mat¬ 
ter  is  not  of  itself  sufficient.  Courses 
in  the  application  of  scientific  prin¬ 
ciples  in  an  integrated  form  are  of 


paramount  importance  for  in  the  fu¬ 
ture  more  science  is  to  be  taught  as 
an  integrated  field,  and  less  as  iso¬ 
lated  fields.  The  science  teacher 
should  have  much  knowledge  of  the 
psychology  of  learning  from  which  the 
modem  principles  of  educational 
methods  are  derived. 

Such  a  training  will  prepare  the 
general  science  teacher  to  present  sci¬ 
ence  as  a  complete  configuration.  To 
make  science  meaningful,  it  must  be 
presented  in  its  natural  setting.  For 
example,  in  teaching  the  principle  of 
the  storage  battery,  there  is  something 
more  than  the  principles  of  chemistry 
and  physics  involved.  It  is  of  more 
interest  to  the  child  to  know  what  a 
battery  can  do  than  how  it  is  made. 

The  generalized  science  teacher 
should  therefore  have  that  broad  train¬ 
ing  in  the  subject  matter  of  the  sci¬ 
ences  which,  together  with  a  knowl¬ 
edge  of  the  psychology  of  learning, 
will  enable  him  to  lead  the  child  into 
a  wholesome  relationship  with  his  en¬ 
vironment. 


**8eieHce  .  .  .  e$»entxaUy  a  field  in  which  theory  is  made  practical  by  experience” 
— it^DWAADS. 

Mr.  Edwardfl  is  Head  of  the  Science  Department,  Joe  Brown  Junior  High  School, 
Atlanta,  Georgia.  Mr.  Busbee  is  Director  of  Visual  Education  for  the  State  of 
Georgia.  The  alertness  of  these  two  gentlemen  set  a  model  for  city  and  state 
serrice  by 

A  DIRECTOR  OF  VISUAL  EDUCATION  IN 
SCIENCE 

*!  ■  '  '  Kenneth  B.  Edwards  a/nd  H.  S.  Busbee 


The  functions  and  activities  of  a 
director  of  Visual  Education  in 
the  field  of  science  comprise  selec¬ 
tion  of  material,  training  in  the  prin¬ 
ciples  of  audio-visual  projection,  train¬ 
ing  in  the  technique  of  audio-visual 
instraction,  and  the  business  of  diffus¬ 


ing  and  int^ating  the  information 
taught. 

To  begin  with,  a  director  will  have 
brought  to  his  attention  a  great  deal 
of  material  some  of  which  is  scientific 
and  well  organized,  more  of  which  is 
pseudo-scientific  and  poorly  organized. 
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and  a  considerable  amount  of  which 
is  outright  propaganda  with  only  the 
barest  smattering  of  scientific  infor¬ 
mation  in  it.  He  must  first  of  all  be 
intimately  familiar  with  these  impli¬ 
cations  in  order  to  be  able  to  choose 
what  material  can  be  used  and  to  eli¬ 
minate  that  which  is  unsuitable.  Af¬ 
ter  this  is  done  he  has  the  problem  of 
adapting  to  his  curriculum  in  orderly 
form,  that  material  which  is  basically 
sound,  and  in  this  process  an  addi¬ 
tional  amount  will  be  rejected.  A 
director  must  count  on  putting  a  great 
deal  of  time  in  the  quiet,  unhurried, 
uninterrupted  study  of  material ;  there 
no  escape  from  this  burden. 

^fany  times  it  is  further  necessary 
to  test  one’s  own  opinions  about  mate¬ 
rials  against  the  background  of  a  class 
or  a  group  reaction.  Sometimes  stu¬ 
dents,  sometimes  other  teachers  are  the 
reactors.  One  of  the  most  useful 
things  that  can  be  done  toward  inte¬ 
grating  visual  material  into  regular 
class  use  is  to  cut  out  and  reassemble 
various  parts  of  motion  pictures;  or, 
if  they  may  not  be  rearranged,  chart 
the  parts  that  may  be  used  effectively 
in  a  given  lesson.  Then  a  small  nu¬ 
cleus  of  people,  preferably  teachers 
of  science  and  at  least  one  responsible 
student  for  each  teacher,  should  be 
trained  in  those  principles  of  projec¬ 
tion  and  the  application  of  sound  to 
teaching  which  will  psychologically 
give  the  best  results.  This  training 
includes  such  matters  as  the  best  light 
to  use,  the  length  of  programs,  maxi¬ 
mum  and  minimum  tone,  when  to  cut 
sound  from  the  picture  and  interpo¬ 
late  the  lecturer’s  voice,  the  type  of 
subject  matter  best  presented  silent 
and  that  best  presented  with  sound. 
]ifuch  of  the  success  of  the  use  of  film 


in  good  class  work  and  audio-visual 
instruction  comes  from  rigid  adho^ 
ence  to  these  well  established  prin¬ 
ciples.  A  good  electric-mechanical 
service  background  for  all  projecticm, 
and  the  cooperation  of  the  industrial 
art  teachers  should  be  enlisted  to  train 
and  retrain  until  an  adequate  group 
is  available  to  supply  each  classroom 
with  a  projection  crew  of  ample  skill. 

When  the  Science  Department  is  a 
center  for  audio-visual  materials  in  a 
laige  system,  there  is  a  problem  of 
distribution  and  scheduling,  which 
means  that  the  need  of  each  teacher 
in  terms  of  standard  curriculum  must 
be  anticipated,  sometimes  several 
weeks  ahead.  Not  only  must  the  ma¬ 
terial  be  on  hand  when  needed,  but 
the  using  teacher  needs  an  opporto- 
nity  to  preview  and  assimilate  it 
Short  conferences  with  the  teaching 
group  will  enable  the  central  oflSce  to 
provide  the  type  of  material  desjred, 
and  to  come  to  agreement  as  to  the 
best  types  of  outline  that  can  be  pre¬ 
pared  for  common  use.  Such  com¬ 
mittees  will  also  bring  out  various 
suggestions  which  each  group  may  use 
to  an  advantage. 

While  looking  at  the  immediate 
task  of  applying  motion  pictures,  lan¬ 
tern  slides,  film  slides,  etc.,  to  the 
classroom  teaching  of  a  specific  sci¬ 
ence,  the  leader  of  such  a  group  will 
not  neglect  his  opportunity  to  enhance 
the  interest  and  enthusiasm  of  both 
students  and  teachers  in  general 
knowledge  of  science.  It  has  been 
said  that  ship  building  comprisea  ev¬ 
ery  know’n  mechanical  trade;  the 
chemical  industry  requires  first-class 
physicists  to  design  its  machinery. 
The  field  of  outlets  for  services  of  a 
technically  trained  person  is  fre- 
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qaently  much  greater  than  a  student 
realizes.  It  is  well  to  call  to  the  at¬ 
tention  of  students  the  many  ranges 
of  work  in  which  their  skills  may  be 
of  service.  In  a  certain  instance  a 
list  of  five  normal  outlets  of  employ¬ 
ment  was  increased  to  twenty-eight 
merely  through  organized  presentation 
of  such  opportunities. 

If  there  is  one  quality  more  than 
another  which  should  be  emphasized 
in  visual  education  it  is  that  effort 
should  be  bent  to  the  development  of 
alertness  and  the  cultivation  of  re¬ 
sourcefulness  of  applying  a  student’s 
basic  training  to  work  opportunities. 
Visual  and  audible  impressions  stick 
in  the  memory  and  are  recalled  long 
after  the  basic  statement  is  forgotten. 
These,  like  the  poet’s  remark  about 
“words  better  left  unsaid”  return  later 
“when  we  think  them  dead”  and  in 
their  return  they  recall  to  the  mind 
opportunities  which  might  otherwise 
be  sulnuerged  or  neglected  in  the  rou¬ 
tine  of  study  of  apparent  unrelated 
principles  in  the  classroom. 

Young  teachers  who  expect  to  be¬ 
come  experts  in  audio-visual  education 
should  not  only  have  their  basic  train¬ 
ing  worked  out  in  science  itself,  but 
in  addition  should  carry  a  thorough 
grounding  in  applied  electricity,  and 
the  principles  and  applications  of 
sound.  They  should  acquire  a  famil¬ 
iarity  with  the  apparatus  which  is  the 


nique,  and  study  the  human  psychol¬ 
ogy  upon  which  sound  and  sight 
impinge. 

The  culminating  activity  of  the 
director  of  visual  education  in  science 
.should  be  the  instillation  of  a  sincere 
desire  in  the  heart  of  each  student  to 
develop  a  scientific  attitude.  The 
requisites  of  a  scientific  attitude  are 
well  outlined  in  A  Suggested  Basis  of 
Orientation  for  Science  Instruction, 
Eighth  Grade,  Junior  High  Schools. 
The  statement  (page  2,  item  5)  is:* 
Encouraging  a  scientific  attitude 

toward  life  problems  in  which  an  in¬ 
dividual  : 

a.  holds  conclusions  tentatively; 

b.  is  precise,  accurate,  and  orderly; 

c.  is  free  from  superstition; 

d.  respects  the  experimental  method ; 

e.  seeks  facts,  explanations,  and 
causes; 

f.  is  willing  to  entertain  new  ideas 
and  points  of  view; 

g.  bases  judgment  on  facts; 

h.  welcomes  and  considers  sugges¬ 
tions; 

i.  accepts  the  implications  of  inter¬ 
dependence. 

Finally,  it  should  be  the  ultimate 
purpose  of  the  science  teacher,  making 
use  of  audio-visual  aids,  to  instill  in 
the  mind  of  each  student  that  these 
aids  are  used  as  a  means  to  an  end. 
They  should  learn  that  science  is  a 
method  by  which  problems  are  solved, 
and  is  essentially  a  field  in  which  the¬ 
ory  is  made  practical  by  experience. 


medium  for  their  applications  to  tech- 

1  Bulletin  No.  S,  Junior  Hiirh  School  Science  (19S8).  One  of  a  series  of  curriculum  studies 
Djr  Atlanta  Junior  Higti  School  science  teachers.  61  pp.,  mimeographed,  bound. 


‘Tfce  critic  teacher  must  be  first  and  foremost  a  good  teacher  of  boys  and  phis."— 
Rnxio. 

Dr.  Biller  Associate  Professor  of  Science  Education  in  Wayne  University,  Detroit, 
Micdii^n.  Younjf  science  teachers  come  to  her  classroom,  and  she  goes  to  theirs! 
How  theory  is  tims  tested  by  practice  is  well  reported  in  these  activities  of 
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Florence 

PRACTICE  teaching  holds  a 
unique  place  in  the  professional 
education  of  prospective  teachers 
in  the  field  of  science.  It  provides  op¬ 
portunities  for  using — in  real  situa¬ 
tions  and  under  the  guidance  of  ex¬ 
pert  teachers — the  philosophy,  psy¬ 
chology’,  and  elements  of  academic  and 
professional  work  that  form  a  part  of 
the  collegiate  preparation  of  the  stu¬ 
dent.  It  is  the  function  of  the  critic 
or  directing  teacher  to  help  the  stu¬ 
dent  analyee,  synthesize,  and  interpret 
this  training  in  terms  of  the  needs  of 
boys  and  girls  in  their  everyday  living 
in  a  complex,  constantly  changing 
society.  At  the  same  time,  it  is  neces¬ 
sary  to  help  the  student  look  forward 
to  possible  future  needs,  in  so  far  as 
trends  are  indicated  in  the  various 
educational  and  so<Mal  aspects  of  liv¬ 
ing  in  a  democracy. 

In  teaching,  as  in  any  of  the  other 
learned  professions,  the  directing 
teacher  needs  an  extensive  background 
of  knowledge  as  well  as  specific  train¬ 
ing  in  the  jiarticular  field  of  work. 
Knowledge  is  indispensable,  but  its 
intelligent  and  purposeful  use  deter¬ 
mines  its  effectiveness  in  teaching. 
Skill  in  applying  this  knowledge,  abil¬ 
ity  in  acquiring  various  classroom 
techniques,  and  aptitude  in  forming 
desirable  attitudes  toward  teaching 
can  be  developed  l>est  through  experi- 


G.  Billio 

ences  with  children  in  natural  situa¬ 
tions.  The  results,  however,  are  en¬ 
hanced  when  the  teaching  is  carried 
on  in  cooperation  with  an  instructor 
who  is  able  to  show  by  example  the 
methods  which  much  experience  has 
developed  and  proved  good. 

The  activities  of  a  critic  teacher  in 
science  are  directed  first  to  boys  and 
girls  as  active  participating  members 
of  society,  and  secondly  to  pro.spective 
teachers  in  preparation  for  their  fu¬ 
ture  work.  To  function  satisfactorily 
in  this  dual  role,  it  is  necessary  that 
the  critic  teacher  be  first  and  foremost 
a  good  teacher  of  boys  and  girls,  for 
the  same  types  of  skills  required  to 
teach  them  successfully  are  essential 
in  directing  student  teachers  in  their 
learning  activities.  It  is  necessary  in 
science  teaching,  ns  in  other  teaching 
fields,  that  the  critic  teacher  should 
lx*  the  kind  of  person  who  knows,  un¬ 
derstands,  and  enjoys  people;  who 
works  easily  and  intelligently  with 
them ;  who  has  a  fundamental  under¬ 
standing  of  the  society  in  which  she 
lives;  who  is  a  good  citizen  and  a 
patriot ;  and  one  who  understands  and 
appreciates  the  implications  of  educa¬ 
tion  in  living. 

The  critic  teacher  of  science,  then, 
has  the  same  general  responsibilities 
as  a  critic  teacher  in  any  field.  In  ad¬ 
dition,  the  science  critic  has  specific 
activities  and  responsibilities,  some  of 


A  CRITIC  TEACHER  OF  SCIENCE 


410 


which  may  be  summed  up  in  the  fol¬ 
lowing  way: 

To  understand  the  organization  of 
a  science  program  and  its  place  in  de¬ 
veloping  the  objectives  of  general  edu¬ 
cation. 

To  know  the  science  resources  of 
the  community  and  how  to  use  them 
in  teaching  situations,  such  as  muse¬ 
ums;  libraries,  zoological  parks  and 
gardens;  woods,  swamps,  lakes,  and 
streams  as  natural  habitats  of  plants 
and  animals;  and  various  types  of  in¬ 
dustrial  situations  that  offer  science 
experiences. 

To  know  the  common  science  expe¬ 
riences  of  children  that  are  likely  to 
arise  in  daily  living  and  that  provide 
opportunities  for  classroom  activities 
of  various  kinds.  For  example,  an 
important  problem  was  set  when  a 
second  grade  child  came  to  school  on 
a  cold  morning  in  winter  and  asked, 
“What  did  the  radio  reporter  mean 
when  he  said  that  it  was  eight  de¬ 
grees  above  zero  this  morning?”  The 
solution  of  this  problem  involved  ac¬ 
tivities  with  thermometers  and  first¬ 
hand  experiences  with  an  instrument 
that  is  important  in  social  and  indus¬ 
trial  life.  With  such  a  setting,  the 
study  of  the  thermometer  w'as  no 
longer  an  isolated  one  but  a  part  of 
science  that  related  to  the  immediate 
interests  and  associations  of  children 
in  their  community. 

To  have  skill  in  arranging  learning 
situations  in  science  for  children  and 
for  student  teachers,  so  that  they  con¬ 
tain  elements  common  in  life  situa¬ 
tions,  and  so  that  they  provide  oppor¬ 
tunities  for  doing  things  that  are 
worthwhile  in  living.  Such  learning 
situations  provide  possibilities  for 
creating,  manipulating,  taking  field 
trips,  making  aquaria  and  terraria  as 
homes  of  plants  and  animals,  and  the 
like. 

To  know  how  to  evaluate  results  of 
teaching  science  on  the  level  of  stu¬ 
dent  teachers  as  well  as  on  the  level 
of  children,  and  to  know  how  to  use 


such  results  in  improving  the  work  on 
both  levels. 

To  know  the  qualities  that  are  in¬ 
herent  in  succes^ul  teaching  of  sci¬ 
ence  and  through  sympathetic  under¬ 
standing,  and  to  help  others  develop 
such  characteristics.  This  involves 
ability  to  isolate  particular  needs  of 
students  and  ability  to  assist  students 
according  to  their  specific  needs. 

To  know  how  to  help  students  guide 
individual  pupils  in  the  science  expe¬ 
riences,  regardless  of  whether  the  pu¬ 
pils  are  in  large  or  small  classes. 

To  lead  student  teachers  to  enjoy 
science;  to  guide  them  so  that  they 
will  develop  a  feeling  of  pride  in  sci¬ 
ence  teaching  as  a  profession;  and  to 
help  create  a  desire  to  continue  grow¬ 
ing  in  their  chosen  field  of  work. 

To  provide  situations  that  contain 
fundamental  routine  factors  relating 
to  science  that  are  essentially  the  same 
as  those  to  be  found  in  future  service. 
These  factors  relate  to  the  responsi¬ 
bilities  of  science  teachers  to  the 
school  system  in  which  they  will  work ; 
to  the  particular  school  in  which  they 
will  work;  and  to  the  room  in  which 
they  will  work.  In  relation  to  the 
school  system,  health  may  be  used  as 
an  illustration  of  such  relationships. 
It  is  necessary  that  the  prospective 
teacher  become  acquainted  with  the 
general  educational  policies  concerned 
with  healthful  living  in  school,  home, 
and  community ;  with  professional 
health  organizations,  and  with  vari¬ 
ous  community  health  needs.  It  is  a 
responsibility  of  the  science  teacher 
to  guide  children  in  developing  proper 
health  habits,  health  understandings, 
and  a  health  consciousness  toward 
themselves,  their  associates,  and  to  the 
community,  to  the  end  that  they  will 
observe  willingly  personal  health  reg¬ 
ulations,  even  those  relating  to  isola¬ 
tion  and  sanitation.  In  relation  to 
the  particular  school,  the  student  in 
training  should  become  acquainted 
with  the  responsibilities  of  a  science 
teacher  that  relate  to  accurate  records, 
safety  regulations,  general  health  and 
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sanitary  organization,  and  to  partici¬ 
pation  in  social  life  as  a  functional 
agency  in  the  community.  In  rela¬ 
tion  to  the  science  room,  the  student 
should  know  what  may  be  expected  in 
the  way  of  functional  arrangement, 
good  housekeeping,  and  general  care 
of  laboratory,  equipment,  and  sup¬ 
plies. 

The  activities  and  responsibilities 
of  a  critic  or  directing  teacher  of  sci¬ 
ence  are  therefore  many.  They  re¬ 
quire  a  person  with  a  thorough  back¬ 
ground  in  the  field  of  science  with  its 


implications  in  daily  living;  with 
ability  and  professional  training  that 
are  essential  to  efficient  service  ia  i 
public  schools;  with  leadership  that  ii 
essential  in  the  guidance  of  pioepeo 
tive  teachers  in  preparation  for  their 
future  work;  with  a  sympathetic  un¬ 
derstanding  of  the  way  people  think 
and  act ;  and  with  a  functional  under¬ 
standing  of  education  in  relation  to 
life  in  a  constantly  changing  economic 
and  social  environment  in  a  denuK!' 
racy. 


“Tfcc  Science  Club  n  htyh  nchool  fixture.  A  ectcnce  teacher' tt  nurre$»  or  /oiairr 
may  he  determined  by  the  experience  he  get$  in  the  Physics  Club  of  his  traitting 
institution.'* — Tkmpij;. 

Profenaor  Temple  is  Head  of  the  Department  of  Physics,  Southwest  Missouri  State 
Teachers  College,  Springfield,  Missouri.  A  veteran,  he  has  discovered  the  secret  of 
combining  principles  with  practicality,  and  leads  in  the  newest  techniques  of 

A  PROFESSOR  OF  PHYSICS  IN  A  TEACHERS 

COIA.EGE 

Allk^  Porter  Temple 


WHAT  arc  the  activities  of  a 
teachers  college  professor  of 
physics?  Constantly  changing 
conditions  make  the  anstver  to  the 
question  a  difficult  once.  A  high  de¬ 
gree  of  variability  comes  from  the 
geographic  location  of  the  college,  the 
relation  of  the  Science  Department  to 
other  departments,  and  the  ever  chang¬ 
ing  demands  of  the  district. 

In  the  set-up  of  the  mid-western 
teachers  college  we  find  a  mixture  of 
all  the  demands  made  in  various  types 
of  colleges,  from  the  highly  standard¬ 
ized  technical  school  to  the  highly  de¬ 
veloped  liberal  arts  college.  The  mo¬ 
tivating  factor  is  one  of  great  com¬ 
plexity. 

From  the  utilitarian  angle  we  have 
the  student  with  the  radio  complex. 
He  has  had  experience  in  his  home 


town  as  a  general  repair  man  and  de¬ 
sires  to  take  a  course  in  physics  that 
will  start  him  on  his  way  as  a  radio 
engineer.  We  have  the  “pre-medic” 
and  the  pre-engineer,  who  demand  the 
most  approved  type  of  laboratory 
courses.  We  have  the  student  who  i* 
taking  the  w’ork  as  an  introductory 
subject  in  the  general  field  of  science. 
Then  there  is  a  large  group  of  mis¬ 
guided  or  illy  advised  students  who 
seek  to  escape  the  tortures  of  science 
by  the  easiest  exit. 

With  the  wave  of  popularity  in  the  | 
general  field  of  physical  science,  school 
administrators  saw  fit  to  make  the  sub¬ 
ject  a  general  requirement.  The  in¬ 
creasing  demand  for  general  science 
in  the  high  school  made  it  expedient 
to  formulate  a  general  science  minor, 
two-thirds  of  which  is  physical  science.  i 


A  PROFBSSOB  OF  PHYSICS 

Under  such  conditions  it  would  seem 
to  have  reached  the  peak  in  enroll¬ 
ment. 

The  requirements  for  prospective 
tt^chers  of  science  are  set  by  the  State 
Department  of  Education.  Fifteen 
hours  of  physics  are  required  and  one 
term  in  the  teaching  of  science,  in  ad¬ 
dition  to  the  education  required  for 
the  education  degree. 

One  urgent  task  is  the  coordinating 
of  physics  courses  with  related  courses 
80  as  to  avoid  unnecessary  duplication, 
to  have  balanced  courses,  and  to  look 
for  the  student’s  immediate  good  in 
the  selection  of  minors. 

Another  need  is  the  bringing  of 
some  of  the  various  phases  of  physical 
science  before  the  whole  student  body. 
For  those  preparing  to  teach  we  in¬ 
vite  outstanding  professors  from  the 
leading  schools  of  education  to  lec¬ 
ture  and  advise  the  students  majoring 
in  science.  We  bring  trained  lecturers 
A’ith  sound  scientific  backgrounds  and 
|M)li3hed  techniques  in  demonstrating 
some  of  the  newest  developments. 
Others  with  an  engineering  and  philo- 
.Hophical  background  acquaint  the  stu¬ 
dent  group  with  the  role  science  is 
playing  in  the  advancing  world  front. 

The  problem  of  the  Physics  Club 
demands  attention.  Much  of  this  work 
will  fall  to  the  physics  instructor.  Se¬ 
lected  groups  from  the  different  divi¬ 
sions  are  formed  for  outside  study. 
Xew’  developments  in  photography 
need  direction  and  advice.  The  Sci¬ 
ence  Club  is  a  high  school  fi.xture. 
This  work  must  be  done  by  the  science 
teacher  and  his  success  or  failure  may 
be  determined  in  a  large  measure  by 
the  experience  he  gets  in  the  Physics 
Club  of  his  training  institution. 

Closely  allied  with  this  group  is 
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the  Kadio  Club.  In  schools  situated 
in  cities  where  a  commercial  broad¬ 
casting  station  is  maintained  we  have 
before  us  the  question  of  education  by 
radio.  With  advances  in  short  wave 
transmission  it  seems  as  though  the 
project  is  worth  investigation.  Any 
such  developments  will  probably  be 
the  special  obligation  of  state  sup- 
jjorted  colleges. 

For  years  physics  teachers  have  rec¬ 
ognized  the  value  of  visual  aids :  maps, 
charts,  drawings  and  lantern  slides. 
Recent  improvements  in  the  sixteen- 
millimeter  sound  film  gives  another 
urgent  activity  for  the  physics  teacher. 
The  great  demand  for  introductory 
courses  requires  improved  methods  in 
meeting  these  large  groups.  Will  the 
sound  film  take  the  place  of  the  lec¬ 
ture  table  demonstration  ?  An  im- 
immense  amount  of  experimentation 
must  be  done  before  the  question  can 
be  answered.  Can  we  prepare  those 
expecting  to  teach  in  the  proper  use 
of  the  sound  projector  ?  Can  we  jus¬ 
tify  the  great  initial  cost  and  the 
heavy  operating  expense  involved  in 
such  a  program  ? 

So  long  as  w'e  keep  the  name  “teach¬ 
ers  college”  and,  as  such,  are  state  sup¬ 
ported,  we  have  a  real  obligation  to 
the  district  in  training  teachers  for 
high  school  physics.  They  must  meet 
conditions  where  the  changes  have 
been  as  far-reaching  as  in  any  college. 
The  best  ways  to  prepare  young  men 
and  women  for  these  duties  are  to  keep 
in  close  touch  with  their  classroom 
progress,  to  direct  their  reading,  to 
train  them  in  the  new  techniques,  and 
acquaint  them  with  the  new  fronts  of 
physical  science.  Throughout  all  this, 
they  should  be  grounded  in  the  scien¬ 
tific  method. 
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“Every  Htudent  nhould  yet  a  kick  out  of  physicg,  or  yet  kicked  out  of  phu»ie$r~. 
Qay.  I 

Mr.  Gay  is  Instructor  of  Physics.  Morpfan  Park  Hig-h  School,  Cliicaffo,  Illinoia.  i 
That  his  department  has  g^rown  pniport ionately  much  faster  than  his  8<>hool  must  be 
due  to  his  ripe  experience  and  practical  philosophy  as 

A  TEACHER  OF  PHYSICS  IN  HIGH  SCHOOL 

A.  IloYALL  Gay 


I  AM  asked,  “Just  what  does  your 
job  involve?  What  do  you  do  as 
a  physics  teacher?  How  do  you 
go  about  it?”  May  I  answer  these 
questions  in  the  Itelief  that  my  duties 
and  experiences  are  typical  of  this 
field  of  science  teaching. 

As  with  any  good  workman,  my 
first  job  is  to  know  what  tools  I  have 
to  work  with.  A  complete  inventory 
of  the  laboratory  must  l)e  kept  in  mind 
at  all  times.  Every  piece  of  apparatus, 
reference  material  and  textbook  must 
have  a  place  and  bt*  kept  in  that  place 
ready  for  use.  My  store  of  tools  must 
Ik‘  built  up.  Every  junk  yard  or 
manufacturing  company  is  a  potential 
source.  A  set  of  roller  b<‘a rings,  an 
electric  annature  from  an  automobile 
wrecking  place,  wall  charts  and  pam¬ 
phlets,  movie  films  from  General  Elec¬ 
tric  and  National  Lamp  Association, 
are  but  illustrations  of  sources.  ^luch 
of  our  reference  material  and  appa¬ 
ratus  has  been  collected  or  built  by  the 
instructor  and  students  without  cost 
to  the  school.  Of  course  l)ook8  and 
precision  apparatus  has  to  he  pur¬ 
chased. 

I  must  next  know  the  material  upon 
which  the  work  is  to  Ik*  done — the 
student.  It  is  not  enough  to  know  his 
name  and  face,  but  as  soon  as  iwssible 
I  must  learn  his  mental  habits,  his 
background  and  his  interests.  A  com¬ 
prehensive  test  is  given.  From  this 


I  discover  how  w’ell  he  can  think  in 
terms  of  mathematical  relationships,  I 
and  how  successfully  he  can  use  math-  i 
ematics  to  solve  problems;  whether 
simple  scientific  data  which  he  uses  i 
or  comes  in  contact  ^vith  frequently  I 
has  made  any  impression  upon  him;  j 
whether  the  windows  of  his  intellect 
have  b(*en  opened  to  the  constant  i 
breeze  of  truth  that  would  enter;  j 
whether  he  can  get  definite  facts  from  j 
the  printed  page.  The  result  of  this  [ 
test  gives  me  some  idea  of  how  deep  • 
I  must  go  in  order  to  find  the  stu-  | 
dent’s  intellectual  bedro<-k,  and  tells  | 
me  something  of  the  nature  of  this 
rock.  For,  after  all,  my  job  is  to  take 
the  truths  of  physics,  collected  from 
all  ages  and  parts  of  the  universe  and 
brought  to  our  lal)oratory  by  means 
of  textbooks,  reference  material, 
knowledge  and  experienee  of  students 
and  instruetor,  and  with  the  aid  of  the  j 
machinery  of  the  laboratory  and  the  | 
tools  of  class  and  lalniratorv  technique,  } 
to  build  upon  this  foundation  a  given  - 
structure — a  knowledge  of,  an,  appre¬ 
ciation  for,  and  an  adjustment  to  our 
physical  environment,  which  includes 
the  whole  universe. 

The  actual  class  or  laboratory  pro-  ^ 
cedure  varies  widely  from  day  to  day, 
depending  upon  topic  and  progress  of 
the  cla.ss.  Fhysics  can  easily  be  di¬ 
vided  into  units,  problems  or  topics. 

]\Iy  method  is  to  treat  each  of  my 
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twelve  to  fifteen  divisions  as  a  learn¬ 
ing  unit,  and  the  unit  is  assigned  as 
a  whole.  The  first  day  or  two  is  spent 
in  informal  class  discussion,  in  which 
the  instructor  does  most  of  the  talk¬ 
ing,  though  not  lecturing.  Student 
interest  and  progress  is  sought  and 
maintained  by  frequent  questions  and 
bv  student  participation  in  the  discus¬ 
sion.  In  this  way  the  problem  of  the 
unit  is  gotten  before  the  class,  new’ 
terms  introduced,  and  the  plan  of  at¬ 
tack  outlined.  The  day  to  day  proce¬ 
dure  from  here  depends  upon  the  pro¬ 
gress  of  the  cla.ss  and  the  particular 
problem  at  hand.  In  this  the  origi¬ 
nality  and  the  ingenuity  of  the  in¬ 
structor  arc  given  full  play.  T  use 
w’hatever  means  or  method  I  feel  will 
1)0  most  helpful  in  accomplishing  our 
purpose.  It  may  be  a  laboratory  ex¬ 
periment  or  demonstration,  elaborate 
or  simple,  supervised  study,  class  dis¬ 
cussion,  slides,  movies,  oral  or  written 
review,  or  problem  solving.  When  we 
have  finished  the  unit,  a  comprehen¬ 
sive  test  is  given.  The  student’s  grade 
is  based  largely  on  the  results  of  this 
test.  We  are  giving  neither  a  labora¬ 
tory  nor  a  lecture  course  in  physics. 
We  do  not  lecture  becau.se  it  is  Mon¬ 
day,  or  test  because  it  is  Friday,  or 
put  on  a  laboratory  experiment  be¬ 
cause  it  is  “lab”  day.  A  definite  ob¬ 
jective  is  set  up  and  then  every  means 
at  our  disposal  is  used  to  accomplish 
this  objective.  Laboratory  experi¬ 
ments,  demon.st  rat  ions,  class  discus¬ 
sion,  supervised  study,  w’ritten  work 
and  tests  are  all  means  to  one  end,  and 
must  stand  on  their  own  merits.  Our 
object  is  to  cultivate  in  the  student 
an  appreciation  of,  a  love  for,  and  an 
understanding  of  the  law's  governing 


the  physical  universe  around  him  and 
his  relation  to  it. 

There  is  no  course  in  the  high 
school  curriculum  richer  in  material 
or  more  closely  connected  with  the 
student’s  daily  life  and  experience 
than  physics.  With  this  wealth  of 
material,  possibilities  and  human  in¬ 
terest  literally  thrust  upon  one,  teach¬ 
ing  opportunities  are  unlimited.  My 
feeling  is  that  when  I  cease  to  try  to 
improve  my  effectiveness  with  new 
plans,  new  methods  or  procedure,  and 
new’  ti'chniques  that  I  should  be  re¬ 
tired. 

Here  are  a  few  things  the  Morgan 
Park  High  School  physics  department 
has  done  and  is  doing.  We  designed 
and  built  much  of  our  equipment,  in¬ 
cluding  a  1,300,000-volt  Tesla  coil, 
electric  transformers,  choke  coils,  con¬ 
densers,  resistance  units,  photographic 
enlarger  and  printers,  etc.  We  have 
charge  of  audio-visual  educaticmal 
work  in  our  school,  using  four  stere- 
opticons,  one  balopticon,  four  motion- 
picture  machines,  one  a  sound  ma¬ 
chine,  and  two  radios.  With  our  own' 
movie  camera  we  make  news  reels  for 
the  school.  Most  of  the  pictures  for 
the  school  publications,  as  well  as  in¬ 
dividual  pictures  of  every  one  of 
2,400  students  for  the  school  records, 
are  made  by  the  physics  department. 
We  further  link  our  class  work  with 
the  pupil’s  interest  and  home  environ¬ 
ment  by  such  problems  as,  “How  much 
will  it  cost  to  heat  water  for  a  bath 
with  coal,  with  gas,  with  electricity  i” 
Home  apparatus  is  brought  to  school 
for  test  of  operation  and  efficiency. 
As  a  result  of  this  approach  to  our  sub¬ 
ject,  boys  and  girls  crowd  our  classes. 

Onr  real  problem  is  to  convince 
students  and  parents  that  physics  is 
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not  just  a  beginning  course  in  me¬ 
chanics,  suitable  only  for  boys,  but 
one  which  unfolds  to  all  the  marvels 
and  beauties  of  nature  as  objectified 
in  the  material  things  around  us. 
There  is  nothing  more  soul-enriching 
than  an  appreciation  of  the  wonders 
of  physical  nature,  such  as  that  light 
of  different  wave  lengths  put  together 
in  a  simple  mathematical  ratio  makes 
a  beautiful  picture,  or  that  sound 
waves  make  a  svmphony.  The  task  of 
the  high  school  teacher  of  physics  is 
to  introduce  the  student  to  this  vast 
field  of  truth  and  to  create  in  him  an 
admiration  for  it  and  power  to  enjoy 
it. 

Any  individual  contemplating  teach¬ 
ing  physios  in  high"  school  will  of 
course  major  in  physics  and  education 
in  collc^,  including  courses  in  theory 
and  practice  of  teaching.  He  should 
also  include  courses  in  mathematics, 
psychology’,  history  and  public  speak¬ 
ing.  The  progress  of  the  human  race 
can  largely  be  written  in  terms  of 
man’s  discovering  and  using  the  laws 
of  nature  as  objectified  in  his  physical 
environment.  Valuable  as  academic 
training  may  lx*,  that  alone  w’ill  not 
make  a  physics  teacher.  The  success¬ 
ful  high  school  teacher  will  know’  more 
than  his  own  restricted  field.  The 
broader  his  knowledge  the  l>etter.  !My 
ow’n  familiarity  with  Greek  and  Latin 
reveals  that  most  of  our  new  physics 
terms  come  from  these  languages. 

A  sustained  interest  in  youth,  a 
sense  of  humor,  and  a  continued  en¬ 


thusiasm  go  with  good  teaching.  Wc  . 
cannot  interest  others  in  things  we  are 
not  interested  in,  or  enable  others  to 
enjoy  that  w’hich  w'e  have  not  enjoyed. 
My  first  lesson  in  physics  w’as  when 
I  yelled  at  two  minutes  of  age.  These 
lessons  have  continued  in  rapid  suc¬ 
cession  ever  since.  The  last  one  will 
be  my  final  breath.  I  learned  the  law 
of  the  lever  w’atching  my  father  pry 
up  stumps  on  the  farm  before  T  was 
four  years  old.  The  use  of  the  pul¬ 
ley,  the  inclined  plane  and  the  jack- 
screw  soon  follow’ed.  The  real  phvsics 
lalwatory  is  our  daily  life. 

Our  high  school  laboratory  is  but  a 
niakeshift.  Unless  you  have  long  en¬ 
joyed  working  in  nature’s  great  labor¬ 
atory,  you  will  find  it  difficult  to  in¬ 
terest  others.  It  would  l>e  hard  to 
imagine  a  real  physics  teacher  who 
did  not  know  how  to  use  tools  and  en¬ 
joy  using  them  and  watching  others 
use  them.  The  more  complex  the  tool 
or  machine  the  more  intense  the  in¬ 
terest.  Beyond  the  tool  and  machine 
lie  the  simple  yet  profound  laws  of 
physics.  From  the  little  electron  to 
the  great  galaxies  of  stars,  from  the 
fall  of  an  apple  to  a  great  orchestra¬ 
tion,  everything  seems  to  follow  care¬ 
fully  planned  laws — the  law’s  of  phys¬ 
ics.  Liiiless  the  discovery  and  obser¬ 
vation  of  these  laws  give  you  a  thrill 
then  physics  is  not  your  field.  The 
motto  of  my  labjratory  is:  “Every 
student  should  get  a  kick  out  of  phys¬ 
ics  or  get  kicked  out  of  physics!” 


"Our  mafor  concern  is  irhat  goes  on  in  the  classroom.” — Hiohsmitii. 

Dr.  Highnniith  is  Director,  Division  of  Instructional  Service,  Department  of  INibiic 
Instroction,  State  of  North  Carolina.  His  own  early  teaching  experiences  were 
largely  in  science,  and  we  may  be  sure  that  science  receives  expert  administrative 
attention  as  he  performs  his  duties  as 

A  STATE  DIRECTOR  OF  INSTRUCTION 
J.  Henry  Hiohsmitii 

WHAT  do  I  do  as  Director  of  pliasized  as  a  means  of  securing  satis- 
the  Division  of  Instructional  factory  situations  for  teaching. 

Service  for  the  State  of  North  (6)  Conferences.  Between  June  1 
Carolina?  In  other  words,  how  do  I  and  October  1  of  each  year,  adminis- 
speud  my  time,  what  are  my  duties  trative  conferences  are  held  for  the 
and  obligations  ?  First  of  all,  the  ac-  superintendent,  elementary  and  sec- 
tivities  of  the  memlK*rs  of  the  Divi-  ondary  school  principals  in  each  of 
sion — thr(*e  men  and  three  women —  the  169  city  and  county  administra- 
must  be  directed  and  coordinated,  tive  units.  Conferences  also  are  held 
The  Division  is  resjxmsible  for  the  at  other  times  on  various  topics  or  sub¬ 
program  of  instruction  in  both  elemeu-  jects  when  special  emphasis  is  needed, 
tary  and  secondary  schools.  Three  During  the  session  1937-38,  one  hun- 
members  of  the  staff,  two  women  and  dred  forty  conferences  were  held  for 
one  man,  devote  their  time  to  the  ele-  suprintendents,  principals  and  teach- 
mentary  schools;  one  man  gives  his  ers  on  the  following  subjects:  Safety, 
whole  time  to  high  schools;  one  wo-  Oct.  4-9;  Art,  Sept.  13-Oct.  2;  High 
man  is  in  charge  of  library  work  in  all  School  English,  Sept.  20-25  and  Oct. 
schools;  and  one  man  has  charge  of  18-26;  Music,  Oct.  4-16;  Physical  and 
physical  and  health  education  for  both  Health  Education,  Oct.  11-Nov.  19; 
elementary  and  secondary  schools.  High  School  Science,  Oct.  18-Nov.  13 ; 

The  Director  is  responsible  for  car-  Social  Studies,  Nov.  15-Dec.  11. 
rying  out  the  program  of  instruction  (c)  Statewide  Seventh  Grade  Test, 
in  the  100  county  and  69  city  adminis-  This  test  is  given  in  city  and  county 
trative  units,  in  which  26,000  teachers  administrative  units  at  the  end  of  the 
are  employed  and  nearly  900,000  pu-  seventh  month.  A  standardized  test 
pils  arc  enrolled.  is  administered. 

Some  of  the  major  aspects  of  the  {d)  Statewide  High  School  Senior 
instructional  service  which  the  Direc-  Examination.  This  is  prepared  by  the 
tor  is  resjx)nsible  for  are  the  follow-  Examinations  Committee  of  the  North 
ing:  Carolina  College  Conference. 

(a)  The  accreditment  of  elemen-  (e)  Preparation  of  bulletins  and 
tary  and  secondary  schools  under  Course  of  Study  materials — a  contin- 
rules  and  regulations  set  up  by  the  uous,  never-ending  job. 

Division.  These  requirements  are  The  Director  of  Instructional  Ser- 
printed  in  a  bulletin  called  “The  vice  is  a  member  of  the  following  or- 
Handbook  for  Elementary  and  Second-  ganizations  in  the  State:  lk>ard  of 
ary  Schools.”  Accreditment  is  em-  Certification  of  Teachers;  Board  of 
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Commercial  Education  (Private 
Schools) ;  College  Rating  Board ; 
Board  of  Editors  of  Xorth  Carolina 
High  School  Journal;  Xorth  Carolina 
College  Conference ;  Vice-President 
Xorth  Carolina  Education  Associa¬ 
tion  ;  Chairman  of  Committee  of 
School  Health  Service  (State  Board 
of  Education  and  State  Board  of 
Health).  The  Director  is  connected 
with  these  out-of-state  organizations: 
Cooperative  Study  of  Secondary 
School  Standards ;  Chairman,  Library 
Committee  of  Southern  Education  As¬ 
sociation  ;  Secretary,  Committee  on 
Approval  of  Xegro  Schools  of  South¬ 
ern  Education  Associaton ;  Chairman, 
Xorth  Carolina  Committee  of  Com¬ 
mission  on  Secondary’  Schools  of 
Southern  Association. 

The  Director’s  main  job,  however, 
is  to  see  to  it  that  the  real  function  of 
the  Division  is  performed.  His  con¬ 
ception  is  that  the  function  of  the 
Division  of  Instructional  Service  of 
the  State  Department  of  Public  In¬ 
struction  is  to  bring  about  effective 
teaching  in  all  the  schools  of  the 
State.  Our  major  concern  is  what 
goes  on  in  the  classnwm.  Whatever 
affects  the  educative  process  when  a 
teacher  instructs  or  directs  children 
in  any  class  or  grade  is  a  matter  of 
concern  to  us.  In  other  words,  our 
chief  business  is  to  make  actual  class¬ 
room  work  effective. 

There  are  numerous  factors  that 
affect  directly  or  indirectly  what  a 
teacher  does.  There  are  certain  phys¬ 
ical  factors,  such  as  sanitation,  heat, 
light,  furniture,  and  other  items  of 
school  equipment  which  modify  the 
learning  situation.  These  things,  to 
the  extent  that  we  have  jurisdiction 
over  them,  are  our  concern,  ^fore 


directly,  however,  we  are  concerned 
with  the  activities  which  should  go  wi, 
a  fairly  satisfactory  physical  situation 
having  been  provided.  In  deciding 
what  should  be  done  in  any  adminis¬ 
trative  unit,  city  or  county,  there  are 
certain  influences  which  should  be 
taken  into  account: 

(a)  What  is  the  present  situation? 
A  survey,  even  though  it  may  be  some¬ 
what  casual  and  incomplete,  should  be 
made  to  determine  what  is  actuallv 
going  on  and  the  conditions  under 
which  teaching  is  being  undertaken  in 
the  administrative  unit. 

(h)  To  what  extent  is  the  Course 
of  Study  being  used,  and  what  evi¬ 
dence  is  there  that  teachers  know  how 
to  use  the  Course  of  Study  helpfully? 

(c)  What  evidence  is  there  that 
pupils  in  the  grades  are  making  satis¬ 
factory  progress  ?  In  other  words, 
how  do  these  pupils  measure  up  when 
judged  by  standards  agreed  upon  for 
children  who  are  approximately  of 
their  age  and  training?  Does  this 
particular  school  or  unit  of  adminis¬ 
tration  have  a  testing  program  as  a 
nu'asure  of  the  effectiveness  of  teach¬ 
ing? 

(d)  How  well  are  the  schools  or¬ 
ganized  ?  Are  pupils  properly  classi¬ 
fied  ?  Is  there  a  well-defined  plan  for 
moving  children  from  class  to  class  or 
grade  to  grade?  In  other  words,  is 
there  a  w’ell-eonceived  plan  of  promo¬ 
tion  and  is  the  plan  being  used  success¬ 
fully  ?  Is  there  any  agreement  on  the 
part  of  the  superintendent,  principals 
and  teachers  of  elementary  and  high 
schools  with  reference  to  standards  for 
promotion  ? 

(c)  Is  there  a  well-defined  program 
for  the  training  of  teachers  in  ser¬ 
vice  ?  Are  teachers’  meetings  carefully 
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planned  with  a  definite  program  of 
work?  1 8  constructive  study  being 
done  and  are  the  problems  of  teachers 
being  met  ?  ^lost  important  of  all, 
have  the  teachers  made  diagnoses  of 
their  problems,  and  is  there  a  con- 
Bcious  effort  to  arrive  at  solutions? 
The  activities  of  teachers’  meetings 
should  be  of  a  generally  helpful  or 
professional  character,  but  they  should 
be  definitely  pointed  to  the  handling 
of  problems  which  are  inherent  in  l<»eal 
or  county  or  city  situations. 

(f)  Is  an  effort  Ix'ing  made  to  build 
a  curriculum  and  to  write  or  de¬ 
velop  a  Course  of  Study  that  will  1x3 
increasingly  responsive  to  the  needs  of 
boys  and  girls?  l)o(‘8  the  Course  of 
Study  provide  for  a  rational  plan  or 
program  of  scientifically  sound  ac¬ 
tivities  or  units  of  instruction  ?  The 
Course  of  Study  should  reflect  the 
changes  that  are  going  on  in  the  world, 
but  at  the  same  time  conserve  that 
which  is  basic  and  fundamental  in 
what  tho  race  has  experienced  ? 

(g)  Is  pro|>er  emphasis  being  placed 
upon  certain  ])hases  of  schoiil  w'ork 
that  are  sometimes  neglected  ?  For 
example,  are  health,  physical  educa¬ 
tion,  music,  art,  given  their  due  atten¬ 
tion.  Are  the  schools  using  the  radio 
and  visual  aids  in  a  hel[)ful  and  mod¬ 
ern  manner? 

In  answering  all  of  these  questions 
and  taking  all  of  these  problems  into 
consideration  it  will  be  necessary  to 
consider  the  set-up  in  any  given  case, 
whether  it  be  an  individual  school, 
county  or  city  unit.  Proper  regard 
must  be  had  for  organization  and  ad¬ 
ministration,  since  these  matters  so 
vitally  affect  classroom  procedure. 
Transportation  is  important  because  it 
relates  itself  to  instruction.  All  other 


phases  of  school  organization  affect 
what  goes  on  in  the  classroom  and 
merit,  therefore,  thoughtful  consider¬ 
ation,  but  fundamentally  our  aim  is 
to  afftxjt  classroom  instruction  in  the 
most  helpful  w’ay  possible,  to  the  end 
that  boys  and  girls  may  be  benefited 
maximally. 

With  the  multitude  of  claims  upon 
our  time  and  energies  and  in  view  of 
individual  tastes  and  inclinations,  we 
are  constantly  under  the  compulsion 
of  evaluating  the  various  aspects  of 
our  work  and  under  the  necessity, 
therefore,  of  deciding  in  favor  of  those 
activities  which  are  relatively  more 
valuable  from  the  standpoint  of  the 
aim  or  function  of  the  Division  of  In¬ 
structional  Service.  Try  as  we  may, 
we  cannot  “be  all  things  to  all  men.” 

There  are  certain  relationships 
which  the  Division  of  Instructional 
Service  sustains  to  other  organizations 
and  agencies  w’hich  have  to  do  with 
the  education  of  boys  and  girls.  These 
are : 

The  North  Carolina  Education  As¬ 
sociation.  Membership  in  the  Asso¬ 
ciation.  sponsoring  its  program  in  a 
general  way,  and  making  contribu¬ 
tions  to  “North  Carolina  Education” 
from  time  to  time. 

The  Parent-Teachers  Association. 
Hearty  cooperation  with  this  organi¬ 
zation,  serving  on  appropriate  com¬ 
mittees,  such  as  art,  music,  dramat¬ 
ics,  et  cetera. 

The  State  Federation  of  Women’s 
Clubs.  Membership  in  a  local  club 
and  affiliation  with  state  organization, 
serving  on  committees  fostering  any 
particular  phase  of  the  public  school 
program. 

Business  and  Professional  Women’s 
Clubs.  Participation  in  program  as  it 
relates  itself  to  public  education. 

The  North  Carolina  Art  Society. 
Participation  in  program  as  it  relates 
itself  to  public  education. 
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The  North  Carolina  Historical  and 
Literary  Society. 

The  Nation^  Education  Associa¬ 
tion  and  its  subsidiary  organizations. 

The  American  Association  of  School 
Administrators  and  its  subsidiaiy  or¬ 
ganizations. 

The  Southern  Association  of  Col¬ 
leges  and  Secondary  Schools.  This 
organization  has  a  vital  relationship 
to  our  work. 

The  North  Carolina  College  Con¬ 
ference. 

The  North  Carolina  Library  Com¬ 
mission. 

The  State  Board  of  Health. 

The  State  Textbook  Commissions  - 
Elementary  and  Secondary. 


The  State  School  Commission. 

Other  Divisions  of  the  State  De¬ 
partment  of  Public  Instruction. 

In  considering  the  extent  to  which 
w'e  should  participate  in  the  activities 
of  these  organizations  just  listed  it  is 
necessary  to  keep  in  mind  the  func¬ 
tion  of  our  Division  and  that  of  these 
social  and  civic  agencies.  We  should 
ood|)erate  unquestionably,  but  we 
should  not  assume  authority  or  leader¬ 
ship  when  this  can  more  appropri¬ 
ately  l)e  placed  up<m  some  person  not 
officially  related  to  the  State  Depart¬ 
ment  of  Public  Instruction. 


“//  i/ou  ran  repair  the  trail  atritrh  .  .  .  pou  hare  tnade  a  brlierer  out  of  father  and 
fiOH  a$  to  the  ralue  of  scienre  and  your  ahiiity  to  teach  it” — Hates. 

Nfr.  Bates  is  Head  of  the  Science  Department,  Dickinson  .Junior  High  Sciiool,  t'liat- 
lanuogo,  Tennessee.  He  is  demonstrating  to  a  large  community  the  true  u.sefulness  of 

A  TEACHKR  OF  GENERAL  SCIENCE  IN  HIGH 

SCHOOL 
CoNR.vi)  W.  Bates 


The  day  has  passe<l  when  a  gen¬ 
eral  science  teacher  sits  smugly 
behind  a  rack  of  test  tubes,  a  bal¬ 
anced  aquarium  and  an  inclined  plane 
to  deacrila*  to  the  child  the  mere  prin¬ 
ciples  of  science  as  discovereil  by  ear¬ 
lier  generations.  The  activities  of  the 
modem  general  .science  teacher  arc 
vitally  relattnl  to  the  everyday  life  of 
the  child.  With  the  cxmiing  of  this 
age  of  machines  and  efficiency  the  phi¬ 
losophy  of  science  education  has  ma¬ 
terially  changed.  With  this  change  the 
duties  of  the  science  teacher  have  be¬ 
come  more  practical,  more  vital,  and 
certainly  more  varied.  He  not  only 
teaches  applied  science  but  practices  it 
in  the  school  and  throughout  the  com¬ 
munity. 

The  routine  duties  of  the  science 


teacher,  aside  from  those  of  any  other 
teacher  in  the  school,  include  the  use 
and  care  of  scientific  apparatus,  col¬ 
lection  of  teaching  materials,  grading 
of  laboratory  manuals,  maintenance  of 
fire  extinguishers,  light  switches  and 
circuits,  and  the  performance  of  other 
related  odd  jobs,  such  as  devising  a 
tem}K)rary  dimmer  switch  for  the  stage 
lights,  or  installing  a  spot  light.  In 
addition,  the  science  teacher  has  op¬ 
portunity  to  do  many  things  that  re¬ 
quire  much  thoughtful  planning  and, 
in  many  instances,  no  small  amount  of 
ingenuity  and  resourcefulness.  Herein 
lies  a  challenge  to  put  into  action  new 
ideas  and  plans  that  do  not  fit  into 
the  formal  curriculum.  These  enable 
the  teacher  to  grow,  and  quite  often 
bring  him  to  the  solution  of  some  of 
his  most  serious  teaching  problems. 
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The  purpose  of  this  article  is  to 
describe  some  of  these  activities  as  ex¬ 
perienced  by  the  writer,  and  to  show 
how  they  have  helped  him  in  the  class- 
ixKwi.  These  may  be  analagous  to 
problems  of  others,  and  may  make 
clearer  the  qualities  and  training 
needed  to  be  a  successful  general  sci¬ 
ence  teacher. 

Sometimes  the  development  of  the 
proper  attitude  and  interest  must  be¬ 
gin  with  the  parents.  They  must  be 
shown  that  the  subject  matter  of  a 
science  course  is  of  practical  value  to 
their  child;  they  must  be  enabled  to 
explain  this  value  to  the  child.  Visits 
to  the  homes  of  students  offer  these 
opportunities,  especially  in  rural  com¬ 
munities  where  service  men  are  not  to 
be  found.  If,  for  example,  you  can 
correct  some  minor  ailment  of  the  ra¬ 
dio  by  tightening  a  few  screws  or  get¬ 
ting  the  pilot  light  to  burn,  or  if  you 
can  fix  the  short  circuit  in  the  floor 
lamp  or  repair  the  wall  switch,  and 
at  the  same  time  explain  to  the  owner 
how  you  were  able  to  find  the  trouble, 
yoti  have  ma<le  a  believer  out  of  father 
and  son  as  to  the  value  of  .science  and 
your  ability  to  teach  it. 

A  certain  cold  Saturday  morning  I 
spent  w’ith  a  boy  and  his  father  crawl¬ 
ing  about  in  the  attic  of  their  home 
to  help  tbem  work  out  the  problem  of 
wiring  the  house  for  electric  lights, 
was  well  worth  the  effort  expended. 
The  boy,  a  disinterested  and  failing 
pupil,  became  an  ardent  science  stu¬ 
dent  and  passed  his  work  with  com¬ 
mendable  grades. 

A  conscientious  science  teacher  is 
going  to  find  opportunity  to  spend 
some  time  in  close  association  with  his 
students  outside  the  classroom,  help¬ 
ing  them  to  solve  their  problems  with 
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sympathetic  understanding  as  he  gains 
their  confidence.  One  boy,  T  recall  in 
particular,  was  considered  one  of  the 
worst  disciplinary  problems  of  the 
school.  He  became  one  of  the  better 
behaved  students  after  a  few  field  trips 
with  me  on  which  we  discussed  char¬ 
acter  and  some  of  the  finer  things  of 
life  along  with  our  science.  Further, 
he  became  interested  in  our  school 
mu.seum  and  prepared  a  very  fine  col¬ 
lection  of  woods  to  be  placed  in  it.  A 
little  guidance  and  judicious  praise 
had  its  effect. 

One  who  w'ould  l>e  a  successful  sci¬ 
ence  teacher  must  listen  with  a  sym¬ 
pathetic  ear  to  the  very  real  problems 
of  the  children,  and  help  them  to  solve 
these  problems  with  the  vital  subject 
matter  of  science.  Only  yesterday  I 
sat  as  counsellor  for  a  boy  scout  who 
wanted  to  earn  a  merit  badge  in  pho¬ 
tography.  .After  P.  T.  A.  meeting 
some  weeks  earlier,  his  mother  had 
asked  my  help  in  selecting  photographic 
equipment  for  his  Christmas  gift.  A 
girl  interested  in  a  religious  program 
wanted  to  know  what  chemicals  to  use 
and  the  procedure  to  follow  for  get¬ 
ting  the  effect  of  w’ater  changed  to 
blood  or  Avine.  Another  girl  and  her 
brother  were  made  happy  when  a  little 
copperas  from  the  school  laboratory 
restored  their  pet  dog  to  his  usual 
playful  disposition.  A  ninth  grade 
boy  could  not  get  his  newly  made  pic¬ 
ture  enlarger  to  operate  properly,  but 
an  evening  spent  in  his  home  experi¬ 
menting  permitted  the  necessary  ad¬ 
justments  to  be  made  and  enabled  me 
to  meet  his  paretns  and  establish  a 
most  congenial  relationship. 

A  program  of  chemical  magic  ren¬ 
dered  at  a  football  banquet  with  the 
aid  of  student  helpers,  did  more  than 
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entertain  the  guests  of  the  evening. 
It  awakened  a  new  interest  in  the  work 
of  the  science  department  and  led  to 
better  cooperation  of  the  atliletcs  in 
the  laboratory.  Young  people  are  al¬ 
ways  interested  in  the  new  and  the 
spectacular.  Advantage  can  be  taken 
of  this  to  create  interest  and  at  the 
same  time  teach  important  principles. 
Place  a  chemical  garden  in  the  win¬ 
dow,  set  up  an  osmosis  apparatus,  ar¬ 
range  flasks  of  brightly-colored  solu¬ 
tions  on  the  desk  where  they  may  be 
seen  from  the  doonvay,  place  pic¬ 
tures  and  clippings  of  scientific  in¬ 
terest  on  the  bulletin  Iward — these  are 
but  a  few  tried  and  true  schemes. 
Perhaps  the  children  cannot  under¬ 
stand  all  the  principles  involved  in 
such  demonstrations,  but  they  are  in¬ 
spired  to  study  toward  that  goal. 

Afany  science  lessons  are  taught 
effectively  by  means  of  the  chapel 
program,  where  the  child  primarily 
interested  in  drama  may  get  much 
practical  knowledge  and  at  the  same 
time  realize  the  cultural  value  of  sci¬ 
ence.  A  pageant  of  the  heavenly  lx>d- 
ies,  or  of  the  fight  against  disease, 
prepared  and  presented  by  the  science 
students,  gives  them  a  motive  for 
acquiring  more  scientific  information 
than  they  might  realize  from  a  dozen 
formal  recitations. 

The  science  teacher,  in  practically 
every  location,  is  expected  to  sponsor 
some  type  of  science  club.  This  gives 
opportunity  for  departure  from  the 
fixed  curriculum.  The  child  can  pur¬ 
sue  that  branch  of  science  in  which  he 
is  most  interested,  developing  it  as  a 
true  hobby.  The  sponsor  finds  oppor¬ 
tunity  for  much  informal  instruction, 
and  through  the  proper  guidance  can 
keep  the  activities  of  the  club  suffic¬ 


iently  organized  to  prevent  a  mere 
chaotic  accumulation  of  unrelated 
facts  through  its  programs. 

A  camera  club,  for  example,  does 
more  than  make  prints  from  any  n^- 
ative  at  hand.  Our  club  started  with 
the  study  of  the  camera,  its  structure 
and  the  principles  involved  in  its  op¬ 
eration.  The  chemistrs'  of  printing, 
and  the  processes  of  printing  and  en¬ 
larging  pictures,  have  been  presented 
in  elementary  form.  Composition  and 
subject  matter  are  being  studied  in 
the  development  of  picture-taking 
technique.  The  club  plans  to  close  its 
season’s  activities  with  an  exhibition 
of  its  work. 

In  recent  years  many  science  teach¬ 
ers  have  experienced  difficulty  in  get¬ 
ting  sufficient  materials  and  equipment 
for  laboratory  work,  ifuch  of  the 
teacher’s  time  outside  of  classroom 
work  must  be  spent  tramping  the 
woods  and  water-courses  hunting  speci¬ 
mens,  or  in  the  shop  building  appara¬ 
tus.  A  large  proportion  of  this  work 
may  be  done  by  students  as  individual 
projects  under  the  active  supervision 
of  the  teacher.  If  one  is  fortunate 
enough  to  be  in  a  school  which  has  a 
shop,  work  will  be  in  collaboration 
with  the  shop  teacher.  !Many  sugges¬ 
tions  for  constructing  apparatus  are 
found  in  science  magazines. 

Equipment  to  take  the  place  of  that 
which  would  have  cost  over  one  hun¬ 
dred  dollars  was  built  by  our  own  sci¬ 
ence  students  as  individual  projects 
during  the  year.  A  cheese-box  and 
two  small  mirrors  from  the  dime  store 
were  used  to  construct  a  photometer. 
A  wooden  wheel  cut  out  with  a  neig- 
bor’s  band-saw,  a  spool,  the  rear  hub 
and  axle  of  a  bicycle,  and  a  rubber 
band  cut  from  an  old  inner  tube  pro- 
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rided  the  essential  parts  of  a  rotator 
for  revolving  color  and  siren  disks. 
Some  binding-posts  from  a  castaway 

(radio,  and  a  piece  of  scrap  lumber 
were  utilieed  to  build  a  simple  wheat- 
gtone  bridge.  A  piece  of  metal  con¬ 
duit  from  a  discarded  heating  system 
was  used  in  constructing  a  workable 
reflecting  projector.  A  boy  in  the 
camera  club  is  working  at  present  on 
an  automatic  printing  box  as  part  of 
the  equipment  for  our  darkroom. 

One  morning  two  boys  brought  an 
1  owl  to  school  which  they  had  killed 
'  the  night  before  while  hunting.  That 
I  afternoon  the  boys  and  I  received  our 
first  lesson  in  taxidermy  when  we 
skinned  the  owl.  A  few  weeks  later 
we  mounted  our  specimen  and  placed 
it.  in  the  school  museum.  Amateurish 
in  appearance  the  owl  most  certainly 
is,  but  it  has  created  the  desired  in- 
!  tercst  and  is  serving  its  purpose  in 
nature  study. 

Such  projects  not  only  supply  much 
needed  apparatus  but  also  help  the  stu¬ 
dents  to  understand  more  thoroughly 
the  scientific  principles  involved.  Dis- 
^  cretion  in  assignment  of  projects  takes 
I  care  of  individual  differences  among 
the  members  of  the  class. 

The  foregoing  discussion  has  pre 
seated  typical  activities  of  the  general 
science  teacher.  It  is  evident  that  a 
person  preparing  to  become  a  science 
teacher  must  be  far  more  than  an  idle 
dreamer.  He  must  be  an  energetic 
person  who  realizes  that  his  best  efforts 
^  must  be  put  forth  from  the  time  he 
8tart.s  his  training  until  he  ceases  to 
teach. 

In  the  light  of  past  experience  the 
writer  suggests  the  following  points  as 
worth  the  serious  consideration  of  one 


who  is  preparing  to  become  a  general 
science  teacher  in  high  school : 

(a)  You  must  have  a  general  edu¬ 
cation  to  teach  general  science  well. 
Amass  and  remember  as  many  facts 
as  you  can  pertaining  to  science  and 
related  subjects.  Your  ability  to  read¬ 
ily  answer  related  questions  develops 
confidence  and  offers  opportunity  for 
driving  home  scientific  principles. 

(b)  Study  some  of  every  branch  of 
science  that  you  can  possibly  get  into 
your  curriculum,  but  concentrate  on 
one  and  become  thorough  in  it. 

(c)  Special  study  of  such  popular 
subjects  as  radio,  photography,  and 
taxidermy  is  invaluable  for  sponsoring 
clubs. 

(d)  Aptitude  with  tools  and  ma¬ 
chinery  is  an  asset  in  assembling  and 
constructing  apparatus.  If  the  need 
is  felt  for  it,  a  short  course  in  general 
shop  work  and  applied  electricity  is 
advisable. 

(e)  Curiosity  and  the  habit  of  close 
observation  are  essential  qualities  that 
must  be  developed  if  you  do  not 
already  have  them.  Without  these  you 
will  miss  many  opportunities  of  get¬ 
ting  material  for  laboratory  and  class. 

(f)  Become  an  ardent  student  of 
nature.  Learn  how  to  find  the  things 
you  are  looking  for  on  a  field  trip. 
Become  familiar  with  the  plants  and 
animals  of  the  community  in  which 
you  teach.  The  child  will  expect  you 
to  name  many  of  them. 

(gf)  Above  all,  be  a  sympathetic 
human  lieing  of  impeccable  character, 
who  can  develop  the  moral  responsi¬ 
bility  in  the  child  that  must  go  hand 
in  hand  with  scientific  knowledge.  Be 
capable  of  winning  a  student’s  confi¬ 
dence  by  listening  to  his  problems,  and 
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giving  well  considered  advice  toward 
solving  them. 

In  short,  be  a  tireless,  conscientious 
worker  of  no  mean  ability,  who  glories 
in  the  dissemination  of  knowledge  and 


its  application  in  helping  man  to  find 
his  place  in  the  great  scheme  of  crea¬ 
tion.  Then  you  may  be  an  efficient 
teacher  of  general  science  in  the  higb 
school. 


“.4  tearhrr  flndu  that  he  must  hare  an  under»tanding  far  fit  ndrnnre  of  information 
given  in  the  terta." — Platt. 

Mr.  Platt  Is  Instructor  in  Rioloffy,  .TeflFerson  Senior  Hijfh  School,  Roanoke.  Virginia. 
Well-trained,  young,  and  very  enthusiastic,  he  is  learning  rapidly  in  service  what  it 
means  to  be 

A  TEACHER  OF  BIOLOGY  IN  HIGH  SCHOOL 
Robert  B.  Platt  III 


SITTING  here  behind  his  desk  at 
the  close  of  the  Fall  Term,  the 
writer’s  thoughts  go  back  to  that 
first  year  of  teaching.  Armed  with  a 
Master’s  degree,  a  well-developed  tech¬ 
nical  and  theoretical  knowledge  of 
biolf^y,  preconceived  and  really  very 
wonderful  ideas  of  how  to  teach  it, 
and  a  gap  of  six  years  since  the  last 
visit  to  a  high  school  classroom,  he 
confidently  entered  a  small  but  top- 
ranking  high  school  in  the  mountains 
of  eastern  Kentucky.  His  classroom 
subjects  were  biology,  chemistry,  gen¬ 
eral  science,  and  mathematics.  From 
that  school,  less  confident,  but  far 
wiser,  he  came  here  to  spend  the  past 
two  and  onehalf  years;  here  where 
ten  to  fourteen  classes  of  biology  are 
taught  at  once,  and  five  classes  a  day 
are  his  assignment. 

This  article  concerns  the  adjust¬ 
ments  necessary  to  correct  the  handi¬ 
caps  of  that  first  fall.  The  classroom 
situation  has  been  faced  from  many 
angles,  and  the  comments  that  follow 
are  based  upon  experience,  paralled, 
no  doubt  by  that  of  many  others  in 
this  profession. 

Activities.  What  are  the  activities. 


the  daily  tasks,  of  a  biology  teacher! 
Space  does  not  permit  a  complete  list¬ 
ing,  but  the  outstanding  ones  may  be 
given  in  three  groups:  activities  be¬ 
fore  school,  during  classes,  and  after 
school.  On  arriving  this  morning  at 
the  combined  classroom  and  labora¬ 
tory  (the  usual  high  school  set-up)  the 
three  aquaria  were  briefly  observed. 
The  guppies  being  in  good  health,  the 
terraria  were  the  next  objects  of  ob¬ 
servation.  The  aphis  were  still  multi¬ 
plying  and  the  plant  seemed  doomed. 
Two  notations  on  the  note  ledger  were 
quickly  taken  care  of  and  the  experi¬ 
mental  material  for  osmosis  was 
checked  for  its  readiness.  Three  pic¬ 
tures  were  added  to  the  pile  under  the 
opaque  projector  and  all  was  in  readi¬ 
ness  for  the  day’s  work.  Once  classes 
start  there  is  no  time  for  things  left 
undone. 

Classes  follow,  one  after  another. 
If  the  teacher  presents  only  biology  on 
one  level,  the  classes  will  be  very  much 
alike.  As  most  of  the  high  school  classes 
are  set  up  on  the  fifty-five  minute  pe¬ 
riod  basis  for  each  day  of  the  week, 
laboratory  work  comes  whenever  the 
opportunity  arises.  This  is  very  fre- 


A  TEACHES  OF  BIOLOOT  IH  HIGH  SCHOOL 


488 


quent,  for  biology  is  one  subject  that 
can  be  taught  b^t  through  student  ex¬ 
perimentation  and  observation. 

People  ask:  “Is  it  not  tiresome 
teaching  the  same  things  over  and 
over  again  the  same  day  ?”  Quite  the 
contrary  is  true.  In  the  classroom 
the  role  of  the  teacher  is  primarily 
that  of  motivation  and  guidance.  Each 
group  of  students  is  different,  individ¬ 
ually  and  collectively.  They  are  in¬ 
terested  in  different  phases  of  the  ma¬ 
terial,  and  methods  of  approach  must 
vary.  Herein  is  one  of  the  reasons 
why  teaching  biology  is  most  fascinat¬ 
ing.  Each  day,  indeed  each  hour, 
new  opportunities  are  given,  not  only 
to  the  teacher  but  to  the  student.  This 
comes  through  the  use  of  living  and 
preserved  material,  use  of  a])paratus 
and  equipment,  field  trips,  evaluations, 
current  literature,  oral  and  demon¬ 
strated  exchange  of  information  and 
experiences,  and  the  integration  of 
material  with  other  classes.  T^iology 
is  so  broad,  there  are  almost  no  limits 
as  to  what  or  how  things  may  be  done. 
Yet  biolog;y'  is  simple,  for  all  is  based 
around  a  few  major  understandings 
of  life.  So  the  classes  pass  quickly, 
almost  too  quickly.  Then  there  is 
much  to  be  planned  for  tomorrow. 
The  teacher’s  attention  is  turned  to 
grading  papers,  keeping  class  reeord-a, 
obtaining  miscellaneous  laboratory 
materials,  conferring  with  students, 
looking  up  library  references,  cleaning 
up,  straightening  up,  ordering  sup¬ 
plies,  integrating  with  other  classes, 
and  sundry  other  duties  that  will  end 
the  day. 

Prohleim  and  Opporttinitiefi.  In 
thinking  through  the  problems  and  op¬ 
portunities  of  teaching,  the  writer  finds 
that  there  is  not  a  clean-cut  differen¬ 


tiation  between  the  two.  All  prob¬ 
lems  present  opportunities  and  oppor¬ 
tunities  present  problems.  The  writer 
is  certainly  not  dogmatic  in  the  sepa¬ 
ration  here  given. 

Some  of  the  things  that  seem  prim¬ 
arily  problems  are  lack  of  financial 
assistance,  time,  equipment,  space, 
and  —  yes,  often  —  inspiration.  Yet 
these  handicaps,  turned  into  chal¬ 
lenges,  make  for  better  work  through 
the  ingenuity  and  resourcefulness  of 
the  teacher.  Extracurricular  activi¬ 
ties  are  on  the  surface  a  serious  prob¬ 
lem,  for  they  often  take  most  of  one’s 
time  outside  of  classes  and  often  com¬ 
promises  must  be  made.  One  must 
accept  the  fact  that  biology  is  just  one 
of  the  important  things  in  the  stu¬ 
dents’  lives.  Even  this  problem  can 
often  be  turned  to  advantage,  for  biol¬ 
ogy  is  the  study  of  life,  and  through 
both  its  factual  and  social  implications 
it  lends  itself  readily  to  integration. 

Another  group  of  problems  deals 
primarily  with  the  actual  presentation 
of  materials  in  a  functional  form. 
This  is  through  techniques  of  teaching, 
experiments  and  demonstrations,  dis¬ 
cipline,  motivation,  and  the  teaching 
of  pupils  to  think  and  to  use,  rather 
than  to  memorize  and  to  forget.  Here 
indeed  are  opportunities  for  research 
as  to  the  educational  approach. 

A  third  group,  more  nearly  classed 
as  opportunities,  would  include  the 
exploring  of  new  fields  through  the 
activities  of  students,  advantages  of 
supervised  training,  reading  and  study, 
extension  courses,  personal  contacts 
with  scientists  and  with  science  asso¬ 
ciations,  so-called  summer  vacations 
with  their  types  of  broadening  experi¬ 
ences,  cooperation  with  civic,  state. 
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and  national  activities,  and  individual 
research. 

The  last  topic  mentioned,  research, 
is  often  one  of  the  greatest  disappoint¬ 
ments  to  the  new  teacher,  particularly 
to  one  who  has  been  so  engaged  in  a 
pure  science.  He  will  be  unable  to 
continue  on  the  same  scale  to  which 
he  was  accustomed  in  college,  if  at  all. 
If  it  is  not  possible  to  investigate 
along  the  same  lines,  many  others  are 
opened  through  the  approaches  of  both 
education  and  of  pure  science.  Since 
a  teacher  often  makes  his  own  oppor¬ 
tunities  when  they  are  not  offered  to 
him,  there  is  no  need  to  follow  no  path 
of  research  because  a  certain  road 
seems  closed. 

Training.  The  discussion  here  deals 
only  with  preparation  for  teaching 
biology.  Today  most  school  princi¬ 
pals  think  in  terms  of  Master’s  de¬ 
grees  and  usually  two  years  of  experi¬ 
ence.  It  is  desirable  to  have  teaching 
experience  betwc*en  the  two  degre<*s. 
Assuming  general  degree  requirements 
to  be  adequate,  three  special  aspects 
of  a  college  course  should  be  planned 
specifically  for  the  biology  teacher’s 
basic  needs: 

(a)  In  foreign  languages,  Latin  is 
of  much  value,  and  French  and  Ger¬ 
man  of  service.  The  latter  two  are 
needed  primarily  for  graduate  and  re¬ 
search  work. 

(b)  Sound  practical  psychology 
courses  are  valuable  because  of  their 
information  concerning  the  nervous 
system  of  the  body  and  their  applica¬ 
tion  to  the  individual  treatment  of 


students,  to  discipline,  to  motivatioo. 
Education  courses  giving  functional 
teaching  techniques,  organization  of 
material,  and  modes  of  evaluation  are 
helpful  when  sufficiently  elastic  and 
adaptable  that  they  may  be  used  as  a 
Imckground  in  teaching  biology. 

(r)  In  undergraduate  science 
courses,  breadth  of  experience  is  far 
more  desirable  than  intensive  special¬ 
ization.  In  graduate  study  a  major 
in  biologj’  with  a  minor  in  one  of  the 
social  applications  of  biology,  as  psy¬ 
chology,  sociology,  education,  is  a 
good  combination.  The  practical  side 
throughout  should  be  emphasized  over 
the  theoretical  aspect.  Reasons  for  all 
this  may  l)e  found  by  examining  the 
table  of  contents  of  one  of  the  newest 
biology  texts.  We  find  such  a  text 
dealing  primarily  with  elementary 
material  on  zoology,  lx>tauy,  taxonomy, 
ecology,  bacteriology,  genetics,  civic 
welfare,  and  (*conomic8.  It  deals  to 
a  minor  extent  with  chemistry,  phys¬ 
ics,  geologv',  mathematics,  psychology, 
evolution  and  sociologv.  Proportions 
vary,  of  course,  with  different  texts. 
A  teacher  finds  that  he  must  have  an 
understanding  in  these  fields  far  in 
advance  of  information  given  in  the 
texts. 

In  summation,  it  is  evident  that 
college  courses  in  many  subjects,  with 
continual  and  intensive  study  of  the 
newspapers,  magazines,  scientific  jour¬ 
nals,  books  and  other  sources  of  infor¬ 
mation,  will  give  one  major  training 
in  biology  and  an  adequate  background 
for  teaching  it  in  high  school. 


ufi^  tupiring  teacher  of  chcmUtry  thould  be  trilUng  to  icork  harder  than  the 

oritMrp  pedagogue r—yi%K\T%. 

Ilr.  Weaver  ia  Chairman  of  the  Science  Department,  Bulkeley  Hig'h  School,  Hart* 
1^,1^  Connecticut.  Throuffhout  ail  New  Rnf^land  he  ia  known  aa  a  broad-minded 
■pecialiat,  aomewhnt  conaervative,  but  alert  to  hia  opportunitiea  aa 
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The  art  of  teaching  something 
to  somebody  can  be  skillfully  de¬ 
veloped  in  the  teaching  of  chem¬ 
istry  to  pupils.  School  administra¬ 
tors  sometimes  purposely  ovei^empha- 
sise  the  pupil  side  of  teaching,  while 
professional  groups  of  teachers  may 
stress  the  subject-matter  side.  A 
chemistry  teacher  should  indeed  know 
pupils,  but  a  chemistry  teacher  must 
know  chemistry  as  well.  Either 
knowledge  unsupjdeniented  forecasts 
disaster.  The  unsympathetic,  imper¬ 
sonal  peddler  of  facts  has  no  more 
place  in  the  modem  classroom  than 
has  the  unqualified  master  of  metho<l, 
spreading  falsehood  by  the  most  ap¬ 
proved  means — a  dangerous  person 
indeed!  A  course  lx*tween  the  Scylla 
of  method  and  the  Charybdis  of  facts 
is  desirable. 

The  modern  secondary  stdiool  chem¬ 
istry  teacher  is  a  combination  chemi.st 
and  counselor,  scientist  and  sympa¬ 
thizer.  After  he  has  discharged  the 
duties  connected  with  the  devotions 
and  records  of  a  flock  of  home-room 
pupils  who  inhabit  the  laboratory,  his 
duties  as  science  instructor  begin. 
The  routine  consists  of  meeting  reci¬ 
tation  sections  or  laboratory  classes, 
staying  on  the  job  during  recess  and 
after  school  as  long  as  pupils  are  pres¬ 
ent.  This  obligation  is  peculiar  to  the 
subject,  chemistry,  and  its  neglect  may 
bring  much  regret.  After  school  there 
are  pupil  conferences,  committee  meet- 
ings,  club  activities,  correction  of  pa- 


!.  Weaver 

pers,  preparation  for  laboratory  work 
or  for  demonstrations,  and  study. 

The  classroom  receives  its  share  of 
modem  distractions.  Traffic,  air¬ 
planes,  and  school  noises  all  raise  the 
decibel  level.  The  vagrant,  attention, 
is  often  far  dissociated  from  the  phys¬ 
ical  I'ody  of  the  pupils.  The  teacher 
must  supervise  the  physical  conditions 
of  the  classroom,  overcome  distrac¬ 
tions,  create  a  friendly  atmosphere, 
and  then  challenge  the  attention  by 
intriguing  questions  or  arresting  dem¬ 
onstrations.  The  daily  program  must 
be  varied  to  include  stories,  problems, 
pupil  participation,  classroom  moving 
pictures,  demonstrations,  and  black¬ 
board  work,  all  sprinkled  with  a  gar¬ 
nish  of  wholesome  fun. 

New  ideas  may  be  introduced  in  a 
class  which  is  sufficiently  well  ad¬ 
vanced  and  understanding  to  cooper¬ 
ate.  Sometimes  a  pupil  will  be  glad 
to  w'ork  out  a  modification  of  an  ex¬ 
periment  or  a  demonstration,  but  very 
often  the  chemistry  club  members  are 
a  well-spring  of  enthusiasm  for  sug¬ 
gestions  and  the  development  of  new 
plans. 

The  most  important  problem  facing 
the  teacher  of  today,  chemistry  teach¬ 
ers  included,  is  twofold :  (a)  challeng¬ 
ing  pupils  of  superior  talent,  and  (6) 
stimulating  pupils  of  limited  ability. 
Courses  are  likely  to  be  paced  for  the 
average  pupils,  neglecting  in  part  the 
preparation  for  leadership  on  the  one 
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hand  and  the  wasting  of  time  grace¬ 
fully  on  the  other.  ^ 

Penetrating  the  schoolroom  of  today 
is  a  huge  indifference  towards  hard 
work.  This  attitude  is  fostered  by 
many  relief  agencies.  Subsidized  in¬ 
dolence  has  become  so  common  that 
many  pupils  have  never  seen  their 
parents  or  any  one  of  their  family  do 
an  honest  day’s  work.  Under  these 
conditions  it  is  a  vexing  problem — 
but  doubly  essential — to  cultivate  a 
work  attitude  and  to  show  pupils  that 
real  happiness  can  result  from  hard 
labor.  More  than  ever  it  is  necessary 
to  teach  cleanliness,  order,  and  distd- 
plined  conduct  by  insisting  on  scnipu- 
lous  care  of  the  laboratory  and  its 
apparatus. 

The  organic  nature  of  the  subject- 
matter  of  chemistry  and  its  rapid  de¬ 
velopments,  make  profes.«ional  growth 
a  real  necessity  if  chemistry  is  to  lx* 
taught  successfully.  The  chemistry 
of  college  days  needs  constant  reinter¬ 
pretation  in  the  light  of  new  researches 
and  new  applications.  An  excellent 
way  to  keep  jwsted  is  through  reading 
the  Journal  of  Chemical  Education 
and  participation  in  regional  chemis¬ 
try  teachers’  meetings.  In  this  area 
the  New  England  Association  of 
Chemistry'  Teachers  holds  eight  all¬ 
day  meetings  each  year.  Ideas  are 
exchanged,  mutual  problems  discussed, 
and  new  developments  thrashed  out. 
Associations  in  other  regions  are  ren¬ 
dering  a  similar  service.  They  merit 
the  support  of  lK)th  teachers  and  ad¬ 
ministrators. 

A  minor  but  insistent  problem  is 
the  dispelling  from  the  minds  of  pu¬ 
pils  certain  false  ideas.  Science  is 
faithfully  misrepresented  in  much 
popular  advertising  which  bears  the 
word  science,  or  scientific.  Science 


may  even  be  described  as  svnonomooi 
with  magic.  A  curious  mixture  of  ' 
health  study,  physical  education,  and 
homemaking  may  have  been  called  I 
science  in  the  lower  grades.  Mor^ 
over,  the  pupils  may  have  studied  that 
gross  misnomer — social  science.  It 
remains  for  the  senior  hij^  school 
teacher  to  interpret  real  science  and 
to  put  the  true  significance  into  the 
term  original  research.  This  name  is 
used  by  some  teachers  when  they  sim¬ 
ply  mean  a  reading  of  references. 

One  who  plane  to  teach  chemistry 
should  get  a  good  background  in  several 
sciences  with  specialization  in  chem¬ 
istry'.  He  should  study  mathenutics,  [ 
languages,  and  other  “hard”  courses 
in  the  college  curriculum.  Most  states 
require  some  courses  in  methods  also. 
Contacting  the  state  licensing  or  cer¬ 
tification  board  for  the  detaile<l  re¬ 
quirements  is  advisable.  The  candi¬ 
date  should  also  possess  a  measure  of 
manual  dexterity  Ability  to  use  office 
machines  and  projectors  of  all  sorts 
is  a  definite  asset.  Knowledge  of  the 
language  of  the  artisan — mechanical 
drawing — is  most  helpful.  A  little 
dramatic  ability  and  a  balancing  sense 
of  humor  arc  allies  of  any  teacher  in 
the  fight  for  attention. 

In  all,  the  aspiring  teacher  of  chem¬ 
istry  should  be  willing  to  work  harder 
than  the  ordinary  pedagogue,  for  in 
addition  to  pupils,  papers,  club  activ¬ 
ities,  committee  work  and  professional 
activity,  there  are  many  details  con¬ 
nected  with  supplies  and  apparatus, 
all  of  which  gets  dirty  with  use.  There 
are  times  when  he  must  doff  his  white  > 
collar  and  become  a  true  laborer.  Any 
person  w’ho  gets  no  joy  from  honest 
drudgery  in  a  laboratory  should  seek 
some  life  work  other  than  that  of  a 
high  school  chemistry  teacher. 


1  The  New  Engiand  Association  of  Chemistry  Teachers  is  studying  the  problem  of  chemiMnr 
for  the  non-colle(fe  pupil.  Those  interested  are  advised  to  contact  Mr.  Carlton  D.  Blancharo, 
Norwich  Free  Academy,  Norwich,  Conn. 


•^Tke  supervisor  must  be  able  to  recognize  scholarship  and  good  craftsmanship  among 
kis  teachers” — Wilpman. 

Dr.  WlWman  5s  Dlr«;tor  of  SoJence  Kducation,  School  District  of  Philadelphia. 
His  leadership  in  orfittnizini?  this  Division  and  administering  it  for  manj  years,  indi¬ 
cates  his  fitness  to  advise  us  on  the  work  of 

A  SCIENCE  SUPERVISOR  IN  A  METROPOLITAN 

AREA 

EnWARI>  E.  WiLDMAN 


The  work  of  a  supervisor  of 
science  education  in  any  large 
city  during  the  past  two  dwades 
has  been  most  interesting.  He  has  had 
no  monotony,  and  little  leisure. 

First,  through  the  1J)20’8,  the  school 
plant  was  expanding  steadily.  War 
industry  had  drawn  thousands  of  fam¬ 
ilies  into  our  city  and  our  schools  were 
overcrowded.  Our  own  Board  of  Edu¬ 
cation  mapped  a  building  program 
which  would  provide  adetjuate  accom¬ 
modations  for  Philadelphia.  This 
meant  doubling  our  capacity  in  junior 
and  senior  high  schools  and  adding 
many  modem  elementary  schools. 
During  that  decade  the  building  pro¬ 
gram  was  steadily  follow’ed. 

Then  came  the  depression  of  the 
early  lO.SO’s.  The  drop  in  local  in¬ 
dustrial  activity  occurred  just  about 
the  time  that  major  rapid  transit  facil¬ 
ities  to  the  city  limits  and  beyond 
were  completed.  As  natural  results  of 
Iwth  of  these  events,  and  of  reduced 
immigration  and  falling  birthrate, 
our  school  population — especially  in 
grades  1  to  6 — fell  rapidly.  Through¬ 
out  the  present  decade  this  decline 
has  continued.  Our  major  source  of 
revenue  for  the  support  of  the  schools 
is  a  tax  on  local  real  estate.  Assessed 
valuations  have  fallen  greatly  and  yet, 
notwithstanding  this,  last  year  the  age 
for  compulsory  school  attendance  was 
increased  by  state  law. 


There  is  the  general  school  picture 
in  bold  relief. 

And  now  for  the  problems  of  our 
science  instructional  program  that 
have  arisen  out  of  these  conditions. 

Our  science  instruction  receive.^  sjx^ 
cial  emphasis  at  Grade  8  and  alnjve. 
With  the  addition  of  a  dozen  junior 
high  schools,  each  housing  1,800  to 
2,000  pupils,  and  five  or  six  new  sen¬ 
ior  high  schools,  each  housing  an  aver¬ 
age  of  4,000  pupils,  most  of  whom  will 
study  science  for  at  least  two  years 
and  many  for  four  years,  urgent  prob¬ 
lems  arose  for  solution.  Among  these 
w’ere  the  following: 

IIow  to  secure  an  adequate  corps 
of  well-trained  science  teachers. 

.Agreement  of  teachers,  principals, 
and  .staff  officers  as  to  science  curricu- 
lums. 

Minimum  standard  lists  of  equip¬ 
ment,  apparatus,  and  supplies. 

Methods  of  requisitioning  these  so 
that  they  are  available  when  needed, 
and  purchased  at  least  cost. 

Minimum  standard  lists  of  text  and 
reference  books. 

Methods  of  requisitioning  these  and 
of  their  purchase  at  least  cost. 

Use  of  laboratory  equipment. 

Use  of  transportation  equipment 
for  pupil  visits  to  local  science  cen¬ 
ters. 

Use  of  visual  aid  equipment. 

Modification  of  instruction  to  meet 
the  needs  of  pupils  who  are  mentally 
less  able  but  who  are  held  in  school 
both  by  older  and  by  recently  enacted 
legislation. 
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Inclusion  in  all  science  courses  of 
more  emphasis  on  "consumer  science.” 

Inclusion  in  all  science  courses  of 
more  emphasis  upon  the  relations  of 
science  to  industry  and  vocations. 

Sf>ecial  science  courses  and  excur¬ 
sions  for  pupils  of  high  intelligence. 

Guidance  of  club  work  in  the  vari¬ 
ous  fields  of  science. 

Modifications  of  laboratory  study 
made  necessary  by  ever-increasing  size 
of  classes. 

Tbe  search  in  our  older  schools  for 
apparatus,  often  long  out  of  repair 
and  unused,  that  could  be  put  back 
into  service  at  small  expense. 

City-wide  science  testing  programs. 

In  1925,  after  the  extension  of  our 
building  pr<^am  was  well  under  w'ay, 
our  superintendent  of  schools  recom¬ 
mended  to  the  Board  of  Education  the 
organization  of  a  division  of  science 
education  and  the  appointment  of  a 
director  of  it  as  a  member  of  his  staff. 
This  sentence  was  used  by  the  super- 
tinendent  in  his  report  of  the  organi¬ 
zation  of  the  new  division:  “Science 
being  a  subject  pursued  by  thousands 
of  our  students,  39,000  to  be  definite, 
and  handled  by  various  methods  in 
different  schools  in  accordance  with 
varying  standards,  seemed  to  need 
coordinating  through  a  central  divi¬ 
sion.”  Through  a  spirit  of  the  most 
genuine  cooperation  this  coordination 
has  gone  on  through  the  intervening 
years. 

Roughly,  the  methods  used  in  the 
study  of  our  problems  at  the  beginn¬ 
ing  of  the  division’s  service  were 
these : 

Our  science  teachers,  numbering 
nearly  400,  were  invited  to  meet,  in 
separate  subject  groups,  and  one  or 
more  of  these  major  problems  (listed 
above)  were  laid  before  them.  Volun¬ 
teers  were  assigned  for  intensive  study 
of  sub-divisions  of  each  problem,  to 


re|)oi*t  their  findings  to  the  whole  - 
group  later.  Representatives  of  the  ! 
piirchasing  department  helped  with 
the  study  of  requisitions ;  memben  of  i 
the  division  of  research  and  result* 
helped  with  the  building  of  tests.  The 
directors  of  our  groat  scientific  insti¬ 
tutions  met  the  assembled  science 
teachers  and  described  briefly  how 
they  could  take  care  of  our  pupil*. 
These  institutions  are  now  visited  bv 
thousands  each  term.  Our  total  en¬ 
rollment  in  science  has  increased  to 
nearly  52,000,  ye»t  the  per  capita  cost 
of  instruction  has  lx>en  lessened.  A 
nation-wide  Cooperative  Testing  Pro-  ’ 
gram  administered  during  last  school 
year  show’s  that  our  success  in  science 
instruction  is  w’ell  up  to  the  author’s 
standards. 

Courses  for  teachers  in  service  con¬ 
tinue.  Teacher  initiative  is  encour¬ 
aged  and  results  of  newer  methods  are 
reported  to  colleagues  both  in  group 
conferences  and  through  visits  of  the 
supervisor. 

Opportunities  for  the  revision  of 
the  supply  lists  and  of  textbook  lists 
are  given  to  teachers  annually,  and 
special  requests  are  considered  favor¬ 
ably  when  based  on  adequate  reason*. 

Local  tradition  of  leadership  in  two 
great  fields  of  applied  science — indus¬ 
try  and  medicine — held  by  our  com- 
munity  since  the  city  was  founded,  is  j 
recognized  as  a  stimulating  force  in 
our  work. 

\ 

As  for  the  training  which  would 
qualify  one  for  successful  supervision  ‘ 
of  science  education,  it  is  clear  that  | 
this  must  go  beyond  college  and 
teacher  training  school  courses.  The 
supervisor  must  be  able  to  recognise 
scholarship  in  science  among  his  teach- 
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en,  must  be  able  to  recognize 

jost  as  readily  good  craftmanship  in 
teaching  among  them. 

These  attitudes  of  mind,  together 
with  discretion  in  counseling  with 
principals  concerning  the  work  of 
weaker  teachers  and  with  these  teach¬ 
ers  themselves,  must  be  considered  as 
basic.  Beyond  this,  the  science  super¬ 
vise’  should  show  a  leadership  which 


will  be  stimulating  professionally  and 
culturally  among  his  colleagues,  and 
a  positive  force  for  the  advancement 
of  the  best  interests  of  his  community. 
Wherever  he  lives  and  works  he  should 
be  found  urging  his  neighbors,  tact¬ 
fully,  to  enjoy  as  well  as  to  use  the 
out-of-doors  and  recent  discoveries  of 
science.  The  science  supervisor  can 
be  no  mere  watcher  of  the  clock! 


"One  leho  i»  trying  to  help  other*  Ho  better  teaching  cannot  himnelf  he  a  *back 
number:  Rawunb. 

Dr.  Rawlins  is  Head  of  the  Department  of  Science,  Divisions  1-9,  Public  Schools  of 
the  District  of  ('olurabia.  His  experience  at  all  grade  levels  qualify  him  to  discuss 
the  activities  of 

A  SCIENCE  SUPERVISOR  IN  A  LARGE  SCHOOL 

DISTRICT 

Geouue  M.  Rawlixs,  Jb. 


The  work  of  a  science  supervisor 
who  may  visit  ninety  elementary, 
ei^teen  junior  and  senior  high, 
and  three  vocational  schools  is  far 
from  monotonous.  The  duties  of  a  de¬ 
partment  head  in  this  school  system 
are  quite  varied.  The  work  may  be 
classified  somewhat  as  follows:  (a) 
contacts  with  teachers;  (h)  oflSce 
work;  (c)  preparing  and  scoring  ex¬ 
aminations;  (d)  assisting  in  the  com¬ 
pilation  of  apparatus,  equipment,  and 
supply  lists;  (e)  attending  meetings; 
and  (/)  professional  reading. 

*  (ft)  Probably  the  most  important 
activity  in  the  above  list  is  the  contact¬ 
ing  of  teachers  through  classroom  visi¬ 
tation.  The  purpose  of  such  visits  is 
to  improve  instruction  by  studying 
and  evaluating  the  work  of  the  teacher 
and  the  learning  situation.  The  asso¬ 
ciation  should  lie  a  cooperative  and 
democratic  process,  with  the  teacher 
and  the  supervisor  working  toward 
common  goals.  The  supervisor  natur¬ 


ally  makes  suggestions  to  many  of  the 
teachers  after  a  careful  analysis  of 
the  learning  situation,  but  the  teacher 
must  be  in  a  receptive  frame  of  mind 
before  such  suggestions  are  of  par¬ 
ticular  value.  In  order  to  secure  the 
fullest  cooperation  one  must  show 
teachers  that  he  is  not  an  inspector, 
that  he  is  earnestly  trying  to  be  of 
real  assistance  in  improving  their 
programs  of  instruction,  and  that  pos¬ 
sibly  he  does  have  constructive  sug¬ 
gestions  to  oflFer.  In  connection  with 
the  work  frequent  conferences  must 
also  be  held  with  the  building  princi¬ 
pals,  and  to  make  suggestions  omicrete 
supervisory  forms  are  filled  out  and 
left  in  the  building,  so  both  teacher 
and  principal  may  study  them  at  their 
leisure.  At  times  such  forms  may  be 
left  with  the  principal  after  each  visit, 
but  more  frequently  they  should  be 
filed  after  several  visits  and  several 
conferences  with  the  teacher. 

Other  important  contacts  of  the  su- 
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pervisor  are  the  group  meetings  with 
teachers  on  the  various  levels  of  in¬ 
struction.  While  it  is  not  necessary 
for  the  supervisor  to  be  the  principal 
s|>eaker  pn  all  such  occasions,  it  fre¬ 
quently  happens  that  he  takes  a  lead¬ 
ing  part  in  the  meeting.  These  meet¬ 
ings  offer  a  fine  opportunity  to  build 
up  a  spirit  of  cooperation  within  a 
department,  to  correlate  instruction 
on  different  levels,  to  familiarize 
teachers  with  the  latest  studies  and 
books  in  their  fields,  to  assist  with 
course  of  study  revision,  to  let  teachers 
report  on  their  studies,  projects,  and 
techniques,  and  numerous  other  such 
activities.  These  meetings  should  not 
be  called  unless  there  is  a  carefully 
prepared  program  or  a  problem  of  im¬ 
portance  for  discussion.  It  seems  that 
general  discussions  with  groups  of 
from  fifteen  to  forty  teachers  are  quite 
effective  when  carefully  focused  upon 
a  topic  of  general  interest.  Where  a 
supervisor  holds  such  meetings  with 
regularity,  and  for  different  subjects 
and  on  different  levels  of  instruction, 
it  means  a  meeting  practically  one 
afternoon  each  week  in  a  school  system 
of  Washington’s  size. 

(b)  Routine  office  work  requires 
much  of  a  supervisor’s  time.  Many 
items  could  be  discussed,  but  only  a 
few  of  the  more  important  wdll  l>e 
mentioned.  After  visiting  a  school  a 
careful  report  must  be  placed  in  one’s 
own  files  of  the  work  obser\’ed  and  the 
essential  points  of  all  conferences 
which  were  held.  The  time  re<]uired 
to  make  this  report  varies  with  the 
number  of  teachers  visited  during  the 
day,  but  one  will  ordinarily  observe 
from  four  to  eight  teachers,  have  con¬ 
ferences  with  them,  and  also  confer 
with  the  building  principal.  It  should 


not  be  assumed  that  the  supervisor 
does  this  every  day  in  the  week,  but 
there  are  many  such  days  during  each 
month.  In  addition  to  this  report  f<» 
personal  files,  copies  of  the  supervisory 
form  are  also  filed,  as  well  as  sent  to 
the  building  principals. 

Mail  must  be  read  every  day  and 
answered.  At  times  the  answering  of 
a  letter  may  require  considerable 
time,  as  conferences  may  be  necessary 
or  information  may  have  to  be  secured 
in  other  w’ays  before  it  can  be  an¬ 
swered  correctly. 

Other  duties,  which  are  somewhat 
seasonal,  involve  interviews  with  the 
representatives  of  publishing  and  scien¬ 
tific  supply  companies,  since  the  super¬ 
visor  recommends  to  the  textbook  com¬ 
mittees  the  books  for  listing  at  the 
various  levels  of  instruction  in  his 
department,  and  suggests  the  labora¬ 
tory  and  classroom  equipment  that  is 
needed.  Jklany  applicants  for  teach¬ 
ing  positions  also  call,  probably  merely 
to  “take  the  measure”  of  the  person 
who  is  responsible  for  preparing  and 
grading  the  examinations.  C<Hifer- 
ences  with  such  applicants  can  have 
no  influence  on  the  final  grade  of  a 
candidate,  as  only  numbers  appear  on 
the  papers. 

(c)  As  has  just  Ixm  indicated, 
teachers  entering  the  system  or  trans¬ 
ferring  from  a  lower  to  higher  level 
of  instruction  are  required  to  pass 
comprehensive  written  examinations 
in  content  and  metho<ls  in  the  fields 
which  they'  are  planning  to  teach. 
These  examinations  varv  in  length 
from  one  to  three  hours,  depending  on 
whether  the  subject  is  off<*red  as  a  major 
or  a  minor.  Each  candidate  is  given 
three  e.xaminations:  two  majors  or  a 
major  and  a  miner,  and  a  inethodi 
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paper,  at  the  junior  and  senior  high 
school  levels.  The  head  of  the  science 
department  has  examinations  each 
year  in  elementary  science,  general 
science  for  junior  high  schools,  and 
biology,  chemistry,  and  physics  for 
senior  high  schools.  When  it  is  re¬ 
membered  that  the  candidates  for  po¬ 
sitions  in  the  senior  high  school  have 
master’s  degret»s  in  either  biology, 
chemistry,  physics,  or  education,  it  is 
evident  that  adequate  papers  cannot 
l)e  prepared  for  them  hastily.  It  is  at 
the  examination  periods  that  a  super¬ 
visor  is  busiest,  for  he  attempts  to  keep 
his  program  of  supervision  from  laps¬ 
ing  entirely  even  while  he  is  scoring 
examinations. 

(d)  Another  intereating  though 
routine  activity  is  the  revision  of  ap¬ 
paratus  and  supply  lists  from  which 
teachers  select  their  materials  for  the 
year’s  work.  There  are  also  lists  of 
apparatus,  equipment,  and  supplies 
prepared  periodically  for  new  schools 
which  are  being  o|K*ned.  As  the  de¬ 
partment  head  is  supposed  to  be  an 
expert  in  this  field  he  collaborates  with 
the  business  office  in  preparing  these 
lists. 

A  science  supervisor  must  also  pre¬ 
view  motion  picture  film  prior  to  their 
purchase,  assume  responsibility  for 
distributing  alcohol  used  in  all  schools, 
check  and  assort  microscope  slides  for 
the  system,  and  perform  many  other 
duties  of  a  similar  nature. 

(e)  Schools  are  in  session  from 
nine  o’clock  in  the  morning  until  three 
in  the  afternoon,  and  comparatively 
few  meetings  of  teachers  are  sched¬ 
uled  during  these  hours.  After  three 
o’clock,  usually  beginning  at  3:45, 
there  are  quite  a  number  of  meetings 
which  a  supervisor,  being  a  staff  offi¬ 


cer,  must  attend.  An  incomplete  list 
of  regular  meetings  would  include 
those  called  by  the  superintendent  of 
schools  or  by  the  various  assistant  su¬ 
perintendents ;  meetings  of  the  heads 
of  departments ;  study  group  meet¬ 
ings;  committee  meetings;  meetings  of 
science  clubs.  Three  days  a  week  on 
the  average  the  supervisor  is  busy 
from  about  eight-thirty  in  the  morn¬ 
ing  until  after  five  o’clock  in  the  after¬ 
noon.  There  are  also  many  very  worth 
while  professional  meetings  to  be  at¬ 
tended  in  the  evening,  either  w’ithin 
the  school  system  or  as  the  guest  of 
other  organizations. 

(/)  Even  though  professional  read¬ 
ing  is  being  discussed  last,  it  is  not 
to  be  considered  as  an  unimportant 
feature  of  the  supervisor’s  work.  One 
who  is  trying  to  help  others  do  better 
teaching  cannot  himself  be  a  “l)ack 
number.”  He  must  be  familiar  with 
the  articles  that  progressive  teachers 
are  reading,  as  they  are  certain  to 
bring  them  up  for  discussion  at  con¬ 
ferences.  He  must  read  the  newer 
lx)oks,  selected  periodicals,  new  text¬ 
books,  and  selected  courses  of  study 
from  progressive  school  systems  in  dif¬ 
ferent  parts  of  the  country.  A  good 
reading  program  is  not  only  time- 
consuming,  but  also  somewhat  expen¬ 
sive.  Everyone  is  familiar  with  the 
costs  of  books  and  periodicals,  but 
some  may  not  realize  that  courses  of 
study  are  also  expensive.  Many  school 
systems  charge  approximately  fifty 
cents  for  a  course  of  study,  and  expe¬ 
rience  proves  that  this  may  contain 
only  one  semester’s  work.  It  is  en¬ 
tirely  possible  to  pay  three  dollars  for 
a  complete  course  of  study  in  general 
science  for  grades  seven,  eight  and 
nine.  This  is  said  in  no  spirit  of 
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criticism,  as  school  systems  cannot 
afford  to  pay  postage  and  furnish  free 
of  charge  mimeographed  material 
which  may  contain  from  fifty  to  one 
hundred  pages. 

The  preceding  pages  indicate  some 
of  the  activities  in  which  a  supervisor 
engages  during  the  course  of  his  r^u- 
lar  work.  It  might  be  concluded  from 
this  that  he  does  little  which  is  not 
routine.  It  is  true  that  much  of  his 
work  becomes  systematized,  and  to  this 
extent  routine,  but  this  can  be  de¬ 
fended  as  an  administrative  economy. 
There  is  ample  opportunity  for  a  sci¬ 
ence  supervisor  to  use  initiative  in 
introducing  new  courses  which  seek  to 
provide  for  both  slow  and  superior 
groups,  in  developing  and  revising 
existing  courses  of  study,  in  improving 
techniques  for  evaluating  the  work  of 
teachers  and  for  discovering  the  weak¬ 
nesses  of  instruction.  There  is  no 
good  reason  for  a  supervisor  to  stag¬ 
nate,  or  get  into  the  proverbial  “rut,” 
if  he  attempts  to  meet  even  the  most 
obvious  needs  which  now  exist  in  the 
field  of  science  education. 

In  conclusion,  a  w’ord  may  he  in 
order  to  those  w’ho  are  preparing 
themselves  for  science  teaching  and 
think  of  advancement  into  supervisory 
channels.  When  one  considers  the 
scope  of  a  science  supervisor’s  field  it 
is  quite  wide.  In  the  junior  and  sen¬ 
ior  high  schools  he  tries  to  assist  teach¬ 
ers  in  the  subject-matter  fields  of  as¬ 
tronomy,  biology,  chemistry,  geology, 
health,  meteorology,  and  physics.  A 
lifetime  can  be  sptmt  in  any  one  of 
these  areas  and  then  leave  much  to 
be  learned.  In  each  of  such  fields  the 
supervisor  encounters  teachers  who 
know  more  about  a  particular  branch 
of  a  subject  than  does  he.  A  prospec¬ 
tive  supervisor  should  take  a  reason¬ 


able  amount  of  course  work  in  each  of  | 
the  fields  mentioned  and  should  teach  I 
as  many  of  them  as  possible.  i 

Emphasis  must  not  be  placed  upon  i 
content,  though,  to  the  exclusion  of 
methods  courses,  for  it  is  impossible 
to  separate  the  two  from  the  super¬ 
visor’s  point  of  view.  Consequently, 
a  supervisor  should  have  adequate 
training  in  such  subjects  as  psyebol-  » 
ogy,  secondary  education,  tests  and 
measurements,  school  administration, 
and  methods  of  supervision,  if  be  is 
to  render  efficient  service  to  the  teach¬ 
ers  in  a  large  school  system.  ' 

In  addition  to  these  fields  in  which  ^ 
one  should  have  thorough  training, 
there  is  a  need  for  much  information 
about  apparatus  and  equipment,  pref¬ 
erably  gained  by  much  laborator}' 
teaching.  Xor  can  this  discussicn 
omit  mentioning  the  fact  that  a  good  ! 
typist  will  have  much  to  be  thankful 
for  in  connection  with  his  supervisory 
work.  This  latter  skill  is  almost  an 
essential,  as  there  are  so  many  letters, 
reports  and  bulletins  to  write  in  con¬ 
nection  with  the  work,  even  thou^ 
some  secretarial  help  may  be  avail¬ 
able. 

Of  course,  one  cannot  know  all  that 
he  should  when  he  begins  to  supervise, 
nor  will  he  know  all  he  should  like  to 
even  if  he  continues  in  the  work  until 
old  age  causes  retirement.  An  excel¬ 
lent  plan  is  to  attempt  to  grow  year 
by  year.  Probably  some  of  the  better 
ways  to  assist  this  growth  are  these: 

(a)  maintain  an  earnest  desire  to  assist  ■ 
teachers;  (b)  read  extensively;  (c)  1 

join  and  attend  the  meetings  of  profes¬ 
sional  organizations;  (d)  attend  sum¬ 
mer  school  frequently,  and  (e)  ocm- 
tribute  articles  to  professional  journals 
when  possible. 


EDUCATION’S  RESPONSIBILITY  TOWARD 
DEMOCRACY 
C.  A.  Habper 


The  twentieth  century  may  be 
viewed  by  some  future  philoso¬ 
pher  of  history  as  the  age  of  the 
testing  and  clarifying  of  democracy. 
The  sharp  set-back  of  democratic  life 
in  the  first  third  of  this  century  may 
be  viewed  as  stating  the  problem,  the 
second  third  may  be  regarded  as  the 
period  of  definition  of  democracy,  and 
the  last  third  the  age  of  its  scientific 
application.  The  concept  and  appli¬ 
cation  of  democracy  in  the  nineteenth 
century  in  Europe  were  so  tied  up 
with  hazy  idealism,  the  industrial  rev¬ 
olution,  the  middle  class  ambition  for 
political  power,  and  nationalism,  that 
the  true  logic  of  the  democratic  theory 
was  obscured,  forgotten  or  lost. 

There  the  word  “democracy”  be¬ 
came  so  charged  with  emotion  and  so 
implicated  in  the  development  of  a 
technique  of  revolution  that  it  tended 
to  become  the  shibboleth  of  the  agita¬ 
tor  and  a  mystical  symbol  with  which 
to  exercise  any  sort  of  oppression  or 
injustice.  The  eighteenth  century 
philosophers,  with  their  appeal  to  rea¬ 
son  and  natural  law  had  succeeded  in 
coining  a  few  hollow,  dogmatic,  and 
high-sounding  phrases  which,  after  the 
days  of  1793,  came  to  have  less  and 
less  meaning.  So  Europe  blundered 
along  and  although  profound  changes 
were  effected  in  economic,  political, 
and  social  life,  there  was  in  reality 
very  little  accomplished  in  the  way 
of  definition  or  conscious  application 
of  democracy. 

Indeed,  so  little  had  been  actually 


accomplished  by  way  of  establishing 
the  true  meaning  of  the  concept  and 
its  implications,  that  the  recent  disas- 
terous  break  up  of  so  many  of  its  con¬ 
comitants  left  its  shattered  remains 
unable  to  stand  thus  shorn  of  certain 
institutions  and  practices  which  had 
been  mistaken  for  the  true  democracy. 
For  example,  parliamentary  govern¬ 
ment  and  a  press  not  responsible  to 
the  government  were  not  in  themselves 
necessarily  democratic.  Too  often 
parliamentary  government  represented 
merely  the  control  of  the  state  by  pow¬ 
erful  interest  groups  or  by  a  monied 
class,  and  the  vaunted  freedom  of  the 
press  meant  its  powerlessnese  to  be 
rescued  from  the  complete  control  by 
these  same  groups.  ^Vhen  these  groups 
in  control  of  the  state  failed  to  rescue 
certain  nations  from  the  social  and 
ticonomic  results  of  the  World  War, 
the  public  turned  from  them  and 
looked  for  stronger  leadership.  In 
doing  so  there  came  the  notion  that 
democracy  had  failed  and  fascism  and 
communism  were  thought  of  as  com¬ 
peting  and  probably  more  successful 
systems. 

As  dictatorships  increased  in  num¬ 
ber  and  various  schemes  were  tried  to 
right  the  troubled  course  of  the  na¬ 
tional  life,  in  many  areas  idealogies 
come  as  a  rationalization  of  the  pro¬ 
cess.  The  phrases  “autarchy,”  “the 
Corporate  State,”  “five-year  plans,” 
yes,  even  communism  and  fascism 
were  but  satisfying  bits  of  vocabulary- 
mongering,  coined  so  that  propaganda 
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for  existing  set-ups  could  be  more 
easily  managed.  The  idea  being  to 
obscure  the  fact  that  democracy  as  a 
philosophy  of  life  as  well  as  a  form 
of  government  was  not  merely  a  back¬ 
ground  for  certain  types  of  nineteenth 
century  institutions  and  practices  but 
was  the  point  of  view  of  mankind 
whenever  and  wherever  the  average 
intelligence  and  knowledge  developed 
in  a  people  to  the  point  of  an  appre¬ 
ciation  of  the  dignity  and  worthwhile¬ 
ness  of  human  individual  existence. 
As  propaganda  for  various  systems 
became  more  organized  and  obtrusive 
many  people  began  to  speak  of  the 
necessity  of  propaganda  for  democ¬ 
racy.  This  cry  coming  even  from  edu¬ 
cators,  is  a  fine  example  of  how  suc¬ 
cessful  the  propaganda  of  dictatorships 
has  been  in  maneuvering  Ixdievers  of 
democracy  into  a  false  position.  We 
educate  for  democracy,  but  we  propa¬ 
gandize  for  various  “isms.”  That  is, 
we  feel  that  democracy  is  the  natural 
and  logical  practice  of  a  pt'ople  who 
are  educated  in  the  truth  as  mankind 
has  so  far  worked  out  the  truth.  We 
feel  it  is  the  way  of  the  informed  and 
openminded.  We  educate  people  so 
that  they  may  be  able  to  take  care  of 
themselves  individually  and  collec¬ 
tively.  Democracy  represents  the  only 
way  of  doing  this.  Propaganda  and 
indoctrination  mean  an  emphasis  on 
a  particular  pattern  of  beliefs  to  the 
exclusion  of  all  other  ideas.  Democ¬ 
racy  means  freedom  of  choice  based  on 
freedom  of  association,  communica¬ 
tion  and  discussion.  It  resists  dicta¬ 
tion  and  force,  and  cherishes  the  indi¬ 
vidual’s  right  to  full  development  up 
to  the  limit  of  his  capabilities.  This 
is  no  delusion,  as  frequently  some 
minister  of  propaganda  tells  his  regi¬ 


mented  dupes,  but  is  the  logical  corol¬ 
lary  to  mankind  being  given  a  brain 
and  a  sense  of  self  worth.  No  amount 
of  emphasis  on  the  inefficiency  of  some 
democratic  governments  in  times  of 
intense  international  strife,  and  no 
amount  of  laudation  of  a  leader  who 
has  apparently  unified  the  resources 
of  the  state  in  the  colossal  game  of  dip¬ 
lomatic  blufi,  can  minimize  the  fact 
that  democracy  is  the  only  philosophy 
of  life  for  beings  that  are  truly  human. 
The  issue  is  not  one  of  rival  ideolo¬ 
gies  testing  their  strength  on  fields  of 
war.  Democracy,  fascism,  and  com¬ 
munism  are  not  comparable  terms. 
The  issue  is  that  the  world  has  lagged 
in  some  places  in  the  forward  march 
of  intelligence.  ^lankind  has  yet  a 
lot  to  learn.  Democracy  has  not,  and 
from  its  very  nature  cannot,  fail; 
man,  however,  may  sadly  fail  in  its 
applications  and  appreciation.  Fas¬ 
cism  and  communism  represent  not 
competing  systems  but  blind-alleys  in 
the  progress  of  the  democratic  ideal. 

In  our  own  country  during  the  fron¬ 
tier  stage,  democracy  was  a  fact,  not 
a  theory.  It  was  merely  a  conditiem 
which  was  but  a  part  of  the  pattern 
of  existence  amid  surroundings  in 
which  isolation  was  the  most  important 
single  factor.  This  condition  was 
bound  to  pass  as  population  grew  more 
dense  and  as  superior  luck,  energy,  and 
intelligence  would  upset  the  economic 
equilibrium.  If  democracy  were  to  be 
preserved  and  used  as  a  frame  of  ref¬ 
erence  a  great  many  attitudes  or  mind¬ 
sets  would  have  to  be  defined,  crystal¬ 
lized  and  used  in  conscious  policy. 
America  for  many  reasons  seems  called 
upon  to  find  and  apply  the  meaning 
of  democracy.  The  fundamental  con¬ 
cept  has  always  been  more  or  less  in 
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the  background  of  American  conscious¬ 
ness.  If  in  the  future  it  becomes  a 
determining  map  for  our  guidance  and 
the  guidance  of  others,  many  concrete 
problems  will  have  to  be  decided.  Yet 
within  the  four  comers  of  a  clear-cut 
onderstanding  of  democracy  these  eco¬ 
nomic,  social,  cultural,  international, 
and  racial  problems  will  inevitably  fit 
into  the  total  pattern. 

The  direction  of  social  change  and 
the  nature  of  the  solution  of  our  prob¬ 
lems  are  not  matters  of  grave  concern 
BO  long  as  we  keep  perfectly  straight 
in  rt^rds  to  democracy.  The  danger 
is  that  we  may  fail,  at  this  critical 
stage,  to  clarify  our  concept  of  the 
meaning  of  that  word.  Any  pessi¬ 
mism  which  may  b<>  aroused  by  the 
present  situation  is  due  to  the  fear 
that  our  citizenry  may  not  be  intelli¬ 
gent  enough  and  educated  enough  to 
work  out  the  definition  of  democracy. 
This  is  the  problem  of  our  age.  This 
should  be  the  problem  of  all  our  edu¬ 
cational  agencies,  school,  churehea,  ra¬ 
dio,  and  press.  We  should  feel  that 
as  yet  we  haven’t  begun  to  fight.  The 
so-called  thallcnge  to  democracy  should 
kindle  in  our  minds  a  joyous  optimism 
for  at  last  it  seems  the  issue  is  becom¬ 
ing  clean-cut.  Experiments  in  govern¬ 
ment,  international  turmoil,  new  eco¬ 
nomic  and  social  orders  all  have  cut 
away  the  obscuring  ideas  of  national¬ 
ism,  internationalism,  economic  deter¬ 
minism,  parliamentarism,  middle  class 
industrialism,  proletariate  upsidedown- 
ism,  imperialism,  etc.  They  have  led 
us  to  see  clearly  that  the  great  prob¬ 
lem  is  one  of  democratic  living.  All 
else  is  secondary  and  can  find  a  solu¬ 
tion  easily  when  we  come  to  learn  a 
little  more  about  this  thing  called  de¬ 
mocracy. 


As  a  possible  illustration  of  this 
point  we  have  only  to  turn  to  the  tre¬ 
mendous  burden  of  increasing  arma¬ 
ments  and  the  actual  state  of  war  ex¬ 
isting  in  Spain  and  the  Orient.  Now 
it  is  perfectly  clear  that  war  exists  and 
more  general  war  is  just  ahead,  and  yet 
it  is  equally  certain  that  the  peoples 
of  the  world  do  not  want  war.  The 
more  insane  in  this  war  mania  the  gov¬ 
ernments  of  various  nations  become 
the  more  certain  it  is  that  the  peoples 
of  the  world  will  seek  a  closer  defini¬ 
tion  and  a  practical  application  of 
democracy. 

In  aiding  in  this  great  task  the 
author  has  two  suggestions  to  make. 
First,  let  us  rtvexaminc  closely  our 
own  history.  l.^t  us  realize  that  con¬ 
ditions  in  our  national  evolution  were 
very  favorable  to  democratic  living 
and  therefore  complications  which 
tend  to  obscure  the  picture  were  not 
present.  Let  us  see  how  the  successive 
American  frontiers  tested  and  retesteil 
democracy  and  each  added  its  incre¬ 
ment  to  the  interpretation.  Let  us  ex¬ 
amine  more  carefully  the  meaning  of 
the  Declaration  of  Independence,  the 
Constitution  of  the  United  States,  and 
the  Northwest  Ordinance.  T.iet  us  try 
to  get  a  little  closer  to  the  real  contri¬ 
butions  of  Jefferson,  Jackson,  and  Lin¬ 
coln.  Let  us  do  this  critically  and  in 
no  spirit  of  worship  of  the  past,  but 
for  the  purpose  of  finding  out  the  sig¬ 
nificance  of  America  as  a  land  of  the 
free.  I  believe  that  there  is  entirely 
too  much  of  the  feeling  that  we  cut  all 
connections  with  the  past  with  the  com¬ 
ing  of  the  great  depression  and  that 
we  face  today  an  uncharted  sea.  Such 
is  far  from  the  facts.  The  chain  of 
historical  continuity  and  causation  has 
not  been  broken  and  after  the  storm 
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we  pet  our  bearing  by  noting  the  path 
over  which  we  have  sailed  and  the  total 
direction  of  the  voyage. 

In  the  next  place,  let  us  have  faith 
in  and  strive  to  improve  our  public 
schools.  Their  concept  is  the  best  ex¬ 
ample  I  know  of  the  democratic  pat¬ 
tern.  Here  individuals  from  all  races, 
(•n'cds,  and  economic  and  social  classes 
m«*et  on  terms  of  equality  for  the  pur¬ 
pose  of  educating  themselves  and  one 
another.  The  individual  is  not  sub¬ 
merged  in  the  group  and  the  group  is 
not  sacrificed  to  the  individual. 
The  group  plans  and  moves  forward 
through  the  efforts  of  individuals  by 
means  of  cooperation  for  a  c*ommoii 
purpose.  Here,  if  anywhere,  democ¬ 
racy  can  prevail  and  it  must  prtivail 
if  we  are  to  discover  and  apply  its  full 
connotation.  Let  us,  as  good  citizens, 
fece  to  it  that  the  highest  degree  of 
intelligence  goes  into  the  teaching  and 
administrative  staffs  and  that  the 
school  is  perfectly'  conscious  of  its  mis¬ 
sion  on  behalf  of  democracy.  L(‘t 
it  train  critical  intelligences  keen 
enough  to  filter  the  complex  siK'ial 
scene  by  standards  found  by  an  analy¬ 
sis  of  the  fundamental  philosophy  of 
democracy. 

^fuch  has  been  written  on  the  sulv 
ject  of  democracy  and  education,  hut 
even  yet  the  public  does  not  seem  con¬ 
scious  of  the  opportunity  and  duty  of 
the  schools  in  this  matter.  The  schools 
must  make  democracy  meaningful  by 
working  out  its  definition,  first,  by 
tracing  its  evolution  from  our  ov^m  na¬ 
tional  experiences  and,  secondly,  by 
the  full  development  of  democratic 
lixipg  within  tlie  school  itself^.  The 
underlying  philosophy  of  the  curricu¬ 
lum  should  be  democracy,  and  all  edu- 
<‘ational  objectives  should  be  stated  in 


terms  of  elements  of  democratic  living.  f 
The  recognition  of  change  and  rapid  I 

rate  of  change  is  in  no  sense  the  prim-  \ 

ary  consideration  in  planning  the  { 
work  of  our  schools.  This  emphasis 
on  the  shifting  and  elusive  nature  of 
the  target  doesn’t  seem  to  be  helping 
the  steadiness  of  our  aim.  Our  vaunted 
pragmatism  becomes  little  more  than  a 
sense  of  futility.  We  have  heard  the 
phrase  “educating  for  a  changing 
world”  so  fre<juently  that  we  have 
about  come  to  the  notion  that  anarchy 
in  the  schoolroom  is  about  as  safe  a 
guess  as  any  as  to  the  probable  future 
which  the  child  will  face.  In  order  , 
to  cut  loose  from  formalism  we  have 
sometimes  taken  a  strange  view  of  the 
past.  We  expect  the  child  to  learn 
through  meaningful  experiences  and 
yet  we  are  willing  to  junk  what  the 
race  has  learned  in  the  same  manner. 

If  our  education  is  not  meeting  the 
needs  of  today,  let  us  not  too  rashly 
assume  that  we  will  have  to  arrive  at 
a  totally  new  set  of  principles  and  ob¬ 
jectives  of  American  life  before  we 
can  get  our  schools  on  the  right  track. 

Let  us  attend  to  our  own  business — the 
business  of  America — that  is  the  defi¬ 
nition,  application,  and  promotion  of 
democracy.  Let  us  look  upon  tradi¬ 
tion  not  as  something  that  limits  and 
binds,  but  as  something  that  illumi¬ 
nates  and  orients. 

Quite  recently  I  heard  two  discus¬ 
sion  groups,  each  of  which  seemed  to 
me  to  be  missing  the  fundamentals  of 
the  task  of  modem  education.  The 
one  group  was  composed  largely  of 
leaders  in  education  drawn  from  uni¬ 
versity,  state  department,  and  public 
school  administrators.  They  were  con¬ 
cerned  in  curriculum  revision.  There 
was  much  talk  about  new  materials, 
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new  philosophy,  new  areas,  and  new 
social  order.  The  word  democracy  was 
often  used,  but  it  seemed  to  be  some¬ 
thing  that  they  were  going  to  create 
out  of  whole  cloth.  Instead  of  being 
the  subject  it  was  a  loosely  used  adjec¬ 
tive.  Instead  of  being  an  objective 
it  was  mere  coloring.  There  was  no 
attempt  to  estimate  the  solid  achieve¬ 
ments  of  democracy  as  an  American 
theory  of  life,  and  no  attempt  to  for¬ 
mulate  a  definition  of  democracy.  Its 
functions  in  curriculum  building  can¬ 
not  be  implied.  They  must  be  con¬ 
sciously  and  oon struct ively  used  as  a 
frame  of  reference  and  as  an  orient¬ 
ing  and  focalizing  instrument.  In 
short,  groups  of  educationists  often 
lack  a  constructive  tie-up  with  the  les¬ 
sons  of  American  history. 

The  second  group  meeting  was  com¬ 
posed  of  college  teachers  of  historv’. 
The  kevnote  of  their  talk  was,  “Let  us 
keep  history  undefiled  by  any  contacts 
with  education.”  It  was  quite  clear 
that  this  group  did  not  favor  any  at¬ 
tempt  by  trained  historians  to  make 


any  generalizations  or  oonclusiona  in 
r^ard  to  the  nature  and  meaning  of 
American  democracy.  They  could  see 
the  rashness  of  the  educationists,  but 
they  could  not  or  would  not  see  their 
own  responsibility  in  making  history 
of  real  use  to  the  children  of  our 
nation  and  their  teachers.  All  of  our 
experts  who  have  knowledge  and  in¬ 
sight  into  the  true  definition  of  Amer¬ 
ican  democracy  must  codperat®  with 
those  who  teach  our  children.  To 
dodge  this  obligation  is  to  fail  to  par¬ 
ticipate  in  democratic  living. 

Would  it  not  be  a  good  idea  for  all 
of  our  agencies  which  have  an  influ¬ 
ence  on  what  is  done  in  the  name  of 
education  to  concentrate  on  the  rela¬ 
tively  simple  job  of  squaring  the  whole 
business  with  what  we  now  know 
about  democracy.  And,  in  addition, 
put  all  those  minds  which  are  so  seri¬ 
ously  concerned  about  the  present  and 
future  of  our  schools  to  work  on  the 
task  of  further  research  in  the  clarifi¬ 
cation  of  the  meaning  of  democracy  in 
terms  of  concrete  guiding  principles. 
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Third  Digest  of  Investigations  in  the 
Teaching  of  Science,  liy  Francis  D.  Cur¬ 
tis.  zviii,  419  pp.  1939.  $3.50.  P.  Blak- 

iston’s  Son  A  Co.,  Philadelphia. 

The  hearts  of  93  studies,  completed 
from  1931  through  1937,  published  and 
unpublishe<],  concerning  science  instruc¬ 
tion  on  the  elementary,  high  school,  and 
college  levels.  'Phis  third  volume  brings 
the  total  number  of  studies  digested  to 
2.57. 

These  digests  are  of  value  to  research¬ 
ers  because  of  techniques  described,  to 
supervisors  for  the  conclusions  they  pre¬ 
sent,  to  curriculiun  committees  for  the 
trends  they  indicate,  and  to  classroom 
teachers  for  the  interesting  experiments 
they  suggest. 

The  author’s  breadth  of  educational  in¬ 
terest  is  seen  in  the  selection  of  the 
studies,  his  literary  skill  in  their  digest¬ 
ing,  his  modesty  in  the  scant  attention  he 
has  given  to  his  own  scholarly  investiga¬ 
tions. 
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Biology.  Hy  Truman  J.  Moon,  Head  of 
Science  Department,  High  School,  Middle- 
town,  N.  Y.,  and  Paul  B.  Mann,  Head  of 
Department  of  Biologv-,  Evander  Childs 
High  School,  New’  York  City.  Henry  Holt 
and  Co.,  N.  Y.  866  pages.  Second  e<lition. 
1938.  $2.00. 

This  is  one  book  concerning  which  no 
accompanying  leaflet  from  either  publish¬ 
er  or  authors  expresses  words  of  s]>ecinl 
praise.  No  profuse  verbiage  of  commenda¬ 
tion  makes  one  suspicious  of  an  attempt  to 
force  a  book  upon  the  market  or  uiK)n  the 
schools  of  the  country.  Tlie  book  is  sent 
forth  to  reviewers  writh  the  evident  pur¬ 
pose  of  letting  it  speak  for  itself.  Tins 
it  does  very  well. 

In  this  ver>'  substantial  volume — per¬ 
haps  a  bit  heavy  to  hold  in  one’s  hand 
for  a  long  period  of  study — the  capable 
authors  present  ten  units  of  biological 
study  and  research.  Each  unit  is  divided 
into  several  chapters,  and  each  chapter 


has  weli-eiuphasi/ed  paragraphs 
many  appropriate  and  clarifying  illustra-  ■> 
tions.  The  reviewer  turns,  almost  at  raa- 
dom,  to  a  chapter  on  “Germination."  In 
this  chapter  many  facts  are  given  con¬ 
cerning  seeds,  the  food  stored  in 
the  natural  digestion  of  the  stored  food, 
conditions  and  results  of  germination,  and 
a  brief  study  of  the  incipient  root-systMi. 
At  the  close  of  this  chapter  (as  in  all 
the  other  chapters)  is  given  a  series  of 
suggestive  and  stimulating  questions. 
Ueference  is  made  to  several  books  fur 
collateral  reading,  and  two  very  practical 
suggestions  are  made  for  the  guidant'e  and 
experimentation  of  both  teacher  and  pupils. 
Finally,  there  is  a  list  of  words  for  spe¬ 
cial  study.  So  the  book  continues, 
throughout  its  many  pages,  in  a  long  ae¬ 
ries  of  studies,  experiments,  research  prob¬ 
lems  and  important  facts.  It  is  a  prac¬ 
tical  book  for  teachers  of  Biology  in  any 
high  school  or  other  secondary  school. 

One  of  the  best  recommendations  is  to 
be  found  in  the  fact  that  this  is  the  sec¬ 
ond  edition  of  a  much-used  textbook. 
Evidently  there  was  a  demand  for  this 
new  edition. — Eabt.f  A.  Brooks,  .Vssociate 
I*rofes8or  of  Biolog.v,  Boston  University 
School  of  Education. 

»  *  » 

Methods  and  Materials  for  Teachinf 
Biological  Sciences.  By  David  F.  liUlfr 
and  Ghnn  B*.  Blaydes.  xii,  435  pp_  1938. 
$3.50.  McGraw-Hill  Book  Co.,  New  York. 

A  comprehensive  volume  offering  six 
chapters  of  principles,  four  of  general 
methods,  and  thirteen  of  hearteningly 
specific  instructions  for  preparation  and 
use  of  materials  in  the  classroom.  These 
directions  feature  resourcefulness  in  col¬ 
lecting,  care  in  preserving,  and  clevemeas 
in  an  amazing  number  of  dcinf)n8trationi 
w’ith  common  home  or  laboratory  appa¬ 
ratus. 

Liberal  diagroms  and  pen  drawings 
make  the  book  clear,  and  comprehensive 
bibliographies  enlarge  its  usefulness. 


